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INTRODUCTION 

The idea of developing and trying a course in basic music 
theory for high school use, particularly by members of performing 
groups, has not, to the knowledge of the author, been the basis 
of any other stu^y or research. The materials developed are 
unusual, if not unique, in several ways: 

1. The materials are developed for use at the secondary 
school level. Certain college textbooks do contain 
a statement by their authors that the books are also 
suitable for high school, but they are written 
primarily for the college theory class. 

2. The material is almost entirely self -Instructional, 
so little time need be taken from rehearsal. The 
traditional theory courses take a great deal of 
teacher time. 

3« The materials Include written music theory combined 
with recorded ear training, the record containing 
music recorded by various orchestral Instruments. 

li. The teacher's manual gives specific suggestions for 
class activities. 

Most textbooks are made available with little or no trial 
in the field. The field stud^y will show whether or not these 
materials will accomplish the desired objectives, and what 
additions, deletions, and changes would in^rove their effective- 
ness. 



The theory of music is one of the aspects of musical 
understanding upon idilch directors of high school performance 
groups are being asked to place more emphasis. Recent meetings 
of music educators have stressed the idea of enriching the 
offerings to the performing groups. The 1966 "MENC Convention 
Reports" mention that demonstrations incorporating music 
literature, history and theory into the rehearsal were given. 
Conclusions drawn in the Senior High School session at that 
convention includes 

"(a) kUder horizons than performance alone are necessary 
to achieve a greater understanding of music and the arts, 
(b) Materials designed for teaching in this manner are 
relatively unavailable." (8) 



Similar demonstrations of incorporating m^ic and 

phases of music into the rehearsal were giwn during the North- 
west Conference of Music Educators National Conference held 
in Spokane, Washington in 1965. 

The National Conference to In5)rove the Effectiveness of 
State Supervision of Music suggests as one area needing totoer 
study "...to locate ways to bring about more functional leami^ 
of theoretical, historical, and other musical aspects in choral 
and instrumental groups.” (13) 

High school music directors liave been criticized in recent 
years for developing programs with emphasis almost OTtirely on 
performance, to the neglect of teaching general musical under- 
standing and musicianship. As Leonhard and House say, Mmiy 
teachers proceed on the assumption that applied music inst-TOctiw 
and performance groups should be limited to. developii^ skills of 
performance and that musical knowledge and understanding are 
gained exclusively in general music class, theory classes, and 
so on. ...While each type of activity properly has its own 
focus, teachers should be concerned with the over-all 
musical learning of their pupils.” (12) 

Others who have eaqpr eased similar (pinions concerning the 
necessity for enrichment of the music program at ^e second^ 
level are: Block (U), Hartshorn (10), Hoffer (H), Nye (1U)> 

Porter (l5)# T^t (17). 

The low level of accomplishment outside of performance 
shown by freshmen music majors In colleges and u^wsities is 
one of the indications for a reappraisal and enrichment of 
school music. (9), (12) This has been fo^d true at 
Washington State College where a placement examination in music 
theory has been given to all entering music majors for several 
years. The main deficiencies seem to be in the areas of ear 
training and rhythmic response, although a large proportion of 
the students tested lack a basic knowledge of rhythmic and 
pitch notation which would seem Ibndamental to their perform- 
ance. 

In order to have a theory book that students could stu^ 
at home, it was decided to prepare a programmed textbook. The 
idea of programming music fundamentals is not a new one, as 
there are many such books available, none of which, hweven 
seemed adequate for this particular project. A list of 
programmed books in music fundamentals and music theory 
currently available is found in Appendix A. 
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Research has shejm progr^,tts'“^^ 

are an effecUve teaching tool. Stupes sno^ „ethoto of 

Instruction compares wardian^(l), Ashford (2), 

ra^en3rc“n1brcSr(«r^ (S)/spohn (16). 

and Wardian (18). 

A programed textbook “f^g^”but^aSng^more 

theory at Eastern Washtogton . notation and musical 

e„5,hasis on basic "®l“f ? eSdbr during the 

terns, was pr^ed pa^ 

school year 1965-66. To i^lude e^ Materials were 

listening and „reaentation should proceed 

prepared with the idea th -tudent could study by himself 

by Small enough steps ,^^® ± 

outside of class ^ supplement the progranmed 

suggestions for class «as also prepared, 

^tbook without taking much rehearsal time was also p «p 

The musical objectives of the course for the high school 
students are: 

, 1 an understanding of melodic notation, 

1. The development of an unders ^ 

including such concepts as clefs, tonaiiiiy, maj 
minor modes, and intervals. 

2. The development of a" 

including such concepts as meter, puis , 
tones, and rhythmic patterns. 

3. The development of an understanding of terms to indicate 
tempo and dynamics. 

U. The development of an understanding of the rules of 
simple harmonic progressions. 

harmonic patterns. 

^ch the student sees symbolized in notation. 

The main focus of the S«^*m^rtSs“dewlop 

students in performing extent 

competencies in music usual instMction without 

tiiaSi students who receive ^ „ied. 

supplementary materials during the oxpenmoni, h 
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The following null hypotheses were developed regarding the 
pilot stuc^y; 

1. There is no significant difference between pretest and 
posttest scores. 

2. There is no significant relationship between the 
achievements measured of students taking the pretest 
and posttest. 

3. There is no significant relationship between the 
total time spent in &tud|y and the number of frames 
missed. 

U. There is no significant relationship between the 
amount of knowledge gained as assessed by a pretest 
and posttest and the amount of time spent in study. 

There is no significant relationship between the 
amount of knowledge gained as assessed by a pretest 
and posttes>y and the number of frames missed. 

The following null hypotheses were developed regarding the 
pretest: 

1. There is no significant difference between the scores of 
experimental and control groups on the protest. 

2. There is no significant relationship between the scores 
on the pretest and the grade level of the students. 

3. There is no significant difference between scores of 
males and females. 

U. There is no significant relationship between the scores 
on the pretest and the academic achievement of students 
as measured by the grade point average in all subjects 
which the students have taken. 

There is no significant difference between scores on 
the pretest of students having taken 2 years or more 
of private music study students not having had 2 
years of private music study, 

6. There is no significant difference between scores on 

the pretest of students having studied keyboard instruments 
and students having studied an orchestral instrument or 
voice. 
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7. There is no significant difference between the grade 
point average of students who have had 2 or more years 
of private lessons and students who have not had 2 years 
of private lessons. 

The following null hypotheses were developed regarding the 
comparison of the pretest and posttest: 

1. There is no significant difference between the experi- 
mental and control groups in amount of inq>rovement in 
scores of the poatte^t over the pretest. 

2. There is no significant difference between pretest and 
posttest scores for all students taking these tests. 

3. There is no significant difference between pretest 
and posttest scores for students in the control group. 

U. There is no significant difference between pretest and 
posttest scores for students in the experimental group. 

5. There is no significant relationship between the amount 
of achievement made as assessed by pretest and posttest 
and grade levels of students in the control group. 

6. There is no significant relationship between the amount 
of achievement made as assessed by pretest and posttest 
and grade levels of students in the experimental group. 

7. There is no significant difference between amount of 
achievement made as assessed by pretest and posttest 
by students having taken 2 or more years of private 
music study and students not having had 2 years of 
private music study the control group. 

8. There is no significant difference between amount of 
achievement made as assessed by pretest and posttest 

by students having taken 2 or more years of private music 
study and students not having had 2 years of private 
music study in the experimental group. 

9. There is no significant difference between males and 
females in the amount of achievement made as assessed 
by pretest and posttest in the control group. 

10. There is no significant difference between males and 
females in the amount of achievement made as assessed 
by pretest and posttest in the eaqperimental group. 
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11. There is no significant relationship between amount of 
achievement made as assessed by pretest and posttest 
and academic achievement by students In the control 
group. 

12. There is no significant relationship between amount of 
achievement made as assessed by pretest and posttest and 
academic achievement by students in the experimental 
group. 

13 • There is no significant relationship between amount of 
achievement made as assessed by a pretest and posttest 
and the percentage of frames missed in the programmed 
text by the experimental group. 

The following objectives were developed regarding the 
teacher survey: 

1. To obtain an evaluation of the prepared materials by 
teachers who have used them for a school year. 

2. To determine how much student achievement was influ- 
enced by amount and kind of class help. 

3. To determine reaction to materials by students in 
experiraental group. 

U. To determine whether or not teachers of control group 
emphasized music fundamentals and theory more than 
usual. 

5* To determine vdiether or not there was an observable 
change in students in control group. 

The experiment with high school students was made in 9 
selected secondary schools during the 1966-67 school year. 

At the beginning of the experimental study there were 1:82 
students in the experimental classes idiich were to use the 
programmed materials and students in the control classes. 



CHAPTER 2 



METHOD OF CARRYING ON THE PROJECT 

The method of carrying on the project can be divided into 
the following steps: 

1. Preparation in summary form of the content to be in 
the experimental high school music theory course. 

2. Programming of the text and the recording of the 
musical examples and dictation. 

3. Pilot study of the programmed text and recordings 
with a small group of college students. 

U. The revision of the materials in light of the results 
of the pilot study. 

1^. The preparation^ trials and revision of the test to be 
used as a pretest and posttest in the field study. 

6. The preparation of a teacher's guide. 

7. The selection and matching of the experimental and 
control groups in secondary schools for the field 
test. 

8. The administration of the pretest and preparation of 
data concerning the results of this test. 

9. The checking of answer sheets as they are submitted 
from the various experimental classes. 

10. Visitation of the experimental groups in order to 
ascertain progress and difficulties. 

11. Administration of a mid-course test to determine 
progress being made. 

12. Administration of the posttest to experimental and 
control groups and preparation of data concerning the 
results of this test. 

13. Questionnaire to teachers concerning criticisms and 
suggestions regarding the course. 

1. Preparation of the course content . It was decided 
that the high school theory course would contain the approximate 
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equivalent of a first quarter college theory course^ but that 
more enqphasis would be {Placed upon the fundamentals of rhythmic 
and melodic notation* A summary of the following materials was 
prepared: 



Meter 

Hhythm 

Ten^ 

Note recognition (treble and bass clefs) 

Intervals 

Scales 

Key signatures 

Major and minor scales 

Modes 

Musical terms: tempo and (dynamic 

Triads 

Chord progressions 

Harmonization of melodies 

Timbre of the various orchestral instruments 

2. Programming of the text and preparation of the recording . 
The material ‘tdiich had been summarized iras prepared in the form 
of a programmed textbook. A linear method of programming was 
used in which an active response was required for each of the 
frames 5 the student either to write his response or to refer to 
the recording for listening or dictation. It was found that the 
amount of material to be programmed required a few more than 
1000 frames with the material arranged in small steps. The 
recording for the pilot stuc(y was done with piano on magnetic 
tape with several copies prepared so that students taking part 

in the pilot stucty could have access to the recorded material* 

3. Pilot study of the materials . During the spring of 
1966 a pilot stucfy was made using the prepared materials. A 
detailed report of the problems^ hypotheses tested^ procedures 
used^ and the results of the pilot stuc^ are contained in 

the first part of Chapter 3* 

Revision of programmed text and recording . All of the 
frames missed by three or more of the eaqperimental class in the 
pilot stu(fy were revised. In doing this^ much of the material 
was put into easier steps and some of the more advanced material 
near the end of the book was moved to an appendix. A summary 
of the text by lessons and frames is found in Appendix B. 

All of the musical examples which had been recorded on 
tape were re*recorded using various orchestral instruments 
plus piano. Hie reason for using orchestral instruments was 
to help the students taking the course become aware of the 



timbre of the various orchestral instruments. The recordings 
ifere first made with professional equipment on tape and then 
transferred to $ long playing recordings by a commercial record- 
ing ccHopany. Examples were performed by members of the music 
staff at Eastern Washington State College. 

Sufficient copies of the programmed textbook > answer pad, 
and recordings were made so that each student in the experimental 
group could have his own personal copy for the field test 
during the school year I 966 - 67 . 

5. Preparation and trial of test . A multiple choice test 
was prepared so that it could be machine graded. The test, as 
devised, is in 2 sections. Part A is entirely written theory 
containing questions on rhythmic and pitch notation, key signa- 
tures, scales, intervals, chords, musical terms and harmony. 

Part B of the test measures the ability to relate musical 
sounds to notation. This part of the test has questions relating 
to melodies, intervals, chords, and progressions. The music 
was played on piano and tape recorded. A summary of the test 
content is found in Table 2.1. 



TABLE 2.1 

SUMMARY OF THEORY TEST CONTENT 



Part A - Written Theory No. of Questions 



Notation 


8 


Pitch 




Rhythmic 




Key signatures 


7 


Scales 


3 


Intervals 


6 


Chords 


8 


Terms (tenqpo and dynamic) 


6 


Harmony (U-part) 


12 




"5o" 



Part B - Aural Response No. of Questions 



Melodic dictation 
Interval dictation 
Chord dictation 
Chordal progressions 



10 

20 

20 

10 

oO 
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A sampling of undergraduate students at Eastern Washington 
State College was given the test as a pilot project. These 
students had a variety of musical backgrounds; some of them were 
taking a music fundamentals course, some were taking the third 
quarter of music theory, some had taken music theory as long as 
3 years previously. 

An item analysis was run in order to check for discriminat- 
ability. ^our items were found to be negatively discriminating. 
These items were modified to correct for negative discrimination. 
The item analysis also revealed broad categories of difficult, 
medium, and easy items which are described in Table 2.2. 

TABLE 2.2 



ITEM ANALYSIS OF MUSIC THEORY TEST 





Easy Items 


Medium Difficulty 


Difficult Items 




Items 




Part A 


lU 


22 


lU 


Part B 


13 


29 


18 



Data on the pilot trial of the theory test are shown in Table 2.3. 



TABLE 2.3 

PILOT TRIAL OF THEORY TEST 





n 


Mean 


S. D. 




Part A 
50 Questions 


6U 


32.921 


9.12U 




Part B 

60 Questions 


59 


33.711 


11.98 





Additional statistics revealed a correlation coefficient between 
Test A and Test B of .6^3. This is highly significant beyond the 
.01 level of confidence, indicating a high degree of relationship 
between the 2 tests. The students taking the test retained their 
same relative class standing. Applying the coefficient of 
determination it was found that k3% of the variability in one of 
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the test secticms can be accounted for in the other* 

6, Preparation of the teacher *s guide . A teacher* s guide 
was written containing the following materials ; 

1. An introduction in which was placed a list of 
materials, the contents of the course, objectives, 
and anticipated results. 

2. A section containing directions for getting the 
course started. 

3. For each week of the 30 week course: an assign- 

ment for students, topics included in the week*s 
assignment, a summary of the material in the 
students' books, and suggested activities for 
classroom use. 

7, The selectio n and matching of secondary school groups. 
Schools invited io participate in the field study were selected 
so that there would be a variety of sizes and types of schools* 
The very small schools invited to participate cdd not respond 

so there were no quite small schools Included in the stu4y. 

There are, however, schools of medium and large size from 
different types of communities. Appendix C consists of a 
chart showing the size of each school, the percentage of students 
taking music, the size and organization of the e3q>erimental 
and control group, the type of school, and comments about the 
school. 

It was hoped to have about 1000 students in the experiment, 
^00 in the control group and ^00 in the experimental group; 
however, because there were students who were absent on one or 
both days in which the pretest was administered, and also 
because the sizes of the groups were not exactly the same as 
indicated by the various directors, the final figures of those 
taking the pretest are U7$ in the control group and 1*82 in the 
experimental group. 

These 957 students were randomly divided into control 
and experimental groups depending upon the wishes of the 
directors concerned* A comparison of the pretest scores made 
by the control and ejqperimental groups showed that they were 

well matched with the control group being slightly superior. 

The results of the pretest are in Chapter 3. 

8. A^^niatration of pretest and prei^atlon of data 
concerning the results . The test described in 5 above was 
fltared to all students in the control and escperimental 
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groups. The results of this test are given in the second part 
of Chapter 3 * 

9, Checking of answer sheets . As students were directed 
not to erase incorrect answers but simply to cross them out and 
correct the answer, it was not a difficult job to check these 
answer sheets for each lesson as they were forwarded to the 
project office by each school music director. The reasons for 
checking the answer sheets were to determine the percentage of 
errors made by each student and to find places in which students 
were having trouble. Directors of high school groups were 
notified if many students seemed to be having trouble with a 
particular part of the text so that this might be stressed in 
a class discussion if the director wished. 

10. Visitation of escperimental groups . All e:q)erlmental 
groups were visited regularly by the Project Director or the 
Assistant Project Director to discuss the progress of the 
students with the school music director and al.so to receive 
comments from students as to problems or questions which they 
might have. It was also found that regular visits were 
necessary because some of the school directors failed to mail 
in the answer sheets as requested. 

11. Administration of mid-course test . It was found that 
many of the directors were not giving the periodic tests as 
suggested in the teacher's manual so a decision was made to 
visit all of the schools at the time that the m3.d-course test 
should be given and administer it. Results of that mid-course 
test are found in Appendix D. 

The mid-course test revealed the fact that many students 
were either copying answers in the programmed text, or for 
other reasons were not assimilating the material. Those on 
the project checking answer sheets had also decided that 
certain students were probably copying answers instead of 
actually thinking through the material as presented. A decision 
was made by the Project Director and Assistant Project Director 
to ask those students who answered less than of the questions 
correctly to start the course over to try to understand better 
the first part of the course before proceeding to tie second 
part. The high school directors agreed that this was an idea 
that was pedagogically sound. It was realized that this group 
of students would probably not finish the course. 

12. Administration of posttest . The same test that was used 
for the pretest was ag£dn used for the posttest. All students 
who had taken the pretest and who were still in the control and 
experimental groups were given the posttest administered by the 
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Project Director. Resiats of the posttest are found in the third 
part of Chapter 3 » 

13, Questionnaire to teachers . At the time that the students 
were taking the poattestj teachers of the experimental and 
control groups were asked to fill in a brief questionnaire. 

The results of these questionnaires will be found in the last 
part of Chapter ?. 
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CH/IPTER 3 



RESULTS 

The various results obtained in the atady are divided into 
U categories: 



1. The Pilot Study 

2. The Pretest 

3. The Posttest Compared With The Pretest 

km The Teacher Questionmiire 

The results obtained in each of these categories will be 
discussed separately* 



RESULTS OF PILOT STUDY 

In the pilot studfer the following problems were presented: 

1. To determine irtiether students can successfully complete 
a course in basic music theory using programmed materials 
and recordings plus a minimum amount of class time* 

2* To determine whether the students can cover the materials 
in the time allotted* The testers wanted to know if the 
average student could complete the course in approximately 
30 hours — an hour per week during the following year’s 
field trial* 

3. To determine which frames and sections of the first 
draft of the material needed revision because of the 
error rate and misunderstandings* 



H ypotheses Tested 

1* There is no significant difference between pretest and 
posttest scores* 

2* There is no significant relationship between the 
achievements measured of students taking the pretest 
and posttest* 
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There is no significant relationship bet ween 
«™a anent in study and the number of frames 



total 

missed. 



There is no significant relationship botween 
of knowledge gained as assessed by a ^etost 
test and the amount of time spent in study. 



the amount 
and post- 



There is no significant relaUonship between 
of knowledge gained as assessed by a pretest 
and the number of frames missed# 



the amount 
and post^ 



Procedures 



A group of 12 volunteers was secured from a class in 

music fundamentals for classroom teaches to 

course. The only prerequisite was 

ship in a high school performing group. Th® f'®®P 

irtiich volunteered was slightly below the a^erap of 

college students in cumulative grade point . 

all college courses previously taken. 

point average was 2.10, the mean grade po^t was 1.96. 

(these figures are based on a U-point scale. A k$ 

B=3, C=2, D=l.) 

The eiqjerimental group was given a 

nontainod in the programmed basic music theory course. 



The selected students were given the programmed 
SSok Sd topes of recorded materials wre «®d® 

to to etudent. iould cc«g.lete the materiel, by 

+l»e end of the quarter . 



The class met twelve 50 minute periods 

the periods for the pretest and P“J^*“** 
During these sessions, except for those Jj" 
testing was done, questions were answersd and help was 

eiven by the instructor. 



• The students 
they started 
not only the 
the material 



were requested to record the time at which 
and stopped in each day*s stu(|y, showing 
total time spent, but which sections of 
are more time-consuming. 



6. 



A posttest (the same as the pretest) was given to 
determine the amount learned. 



Method of Analysis 



Hypothesis 1 was tested by means of the t test. Hypotheses 
2, 3, U, and $ were tested by means of the Pearson product-moment 
correlation coefficient. 



Results 



Hypothesis 1 . There is no significant difference between 
pretest and posttest scores, is rejected. A t of 5*87 was 
computed. This is significant beyond the .01 level of confidence, 
indicating that the posttest scores were significantly higher. 

ftrpothesis 2 . There is no significant relationship between 
the achievement measured of students taking the pretest and 
posttest, is rejected. A correlation of .878 was counted. 

This is significant beyond the .01 level of confidence, showing 
that students who scored high on the pretest also scored high 
on the posttest. 

Hypothesis 3 . There is no significant relationship between 
the time spent in stucty and the number of frames missed, 

is accepted. A correlation of .U^ was conputed. This is not 
significant at the .0$ level of confidence. Those who studied 

more did not miss a significantly larger number of frames* 

Hypothesis U. There is no significant relationship between 
the amount of knowledge gained as assessed by a pretest and 
posttest and the amount of time spent in studying, is accepted. 

A negative correlation of -.1*37 was computed. This is not 
significant at the .05 level of confidence. Those who studied 
more did not make significantly lower scores. 

Hypothesis 5. There is no significant relationship between 
the amount of knwledge gained as assessed by a pretest and 
posttest and the number of frames missed, is accepted. A 
correlation of .511* was computed. This is not significant at 
the .05 level of confidence, indicating that those yiho missed 
the most frames did not achieve significantly higher scores. 
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Measurements obtained by analyzing the data of "the pilot 
study are contained in Table 3*1» 



TABLE 3.1 



TABLE OF MEASUREMENTS OBTAINED IN 
ANALYZING THE DATA OF A PILOT STUDY IN ACHIEVEMENT 

IN MUSIC THEORY 



Variables Number Mean Median S, D, 



Pretest 


12 


12.9 


11 


8.3U 


Post test 


12 


52.3 


51.5 


9.63 


Difference scores between 
pretest and posttest 12 


38.7 


39.5 


1».22 


Time in hours 


11* 


30.9 


25.5 


10.7 


Programmed instruction 
Frames missed (number 
out of 1,000) 


11* 


51.1 


U3 


32.8 



* One student did not complete the text. 



A discussion of the results of the pilot study is in Chapter U* 



RESULTS OF PRETEST 



The test described in Chapter 2, page 9 was given to the 
957 students in the experimental and control groups in Sept- 
ember, 1966, 
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Hypotheses Tested 

1. There is no significant difference between the scores of 
experimental and control groups on the protest. 

2. There is no significant relationship between the scores 
on the pretest and the grade level of the students. 

3. There is no significant difference between scores of 
males and females. 

U, There is no significant relationship between the scores 
on the pretest and the academic achievement of students 
as measured by the grade point average in all subjects 
which the students had taken. 

5. There is no significant difference between scores on 
the pretest of students having taken 2 years or more of 
private music study and students not having had 2 years 
of private music study. 

6. There is no significant difference between scores on 
the pretest of students having studied keyboard 
instruments and st-^dents having studied an orchestral 
instrument or voice. 

7. There is no significant difference between the grade 
point average of students who have had 2 or more years 
of private lessons and students who have not had 2 
years of private lessons. 

Methods of Analysis 

Hypotheses 1, 3# 6, and 7 were tested by means i 

test. Hypothesis 2 was tested by means of chi square, hypothesis 
U was tested by means of the Pearson product-moment correlation 
coefficient. 



Results 



Hjroothesisl. Statistical comparison 
and control groups as assessed by a pretest showd no s gni 
Sffe?2nce in the 2 groups, although the control group showed 
slight superiority. On Test A a t of .3267 tos eo»P“t®<*» ®“ 

Tbst B a t of 1.083 was congmted; “ ^»® 

.76U3 was“computed. Hone are significant at the .05 J?J®^ . 

cMitidence, so hypothesis 1 is accepted. “f ^^Xstics 

are shown in Table 3.2. (^endi* E contains protest statistics 

on the schools.) 
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TABLE 3.2 



COMPARISON OF CONTROL AND EXPERIMENTAL GROUPS 
HIGH SCHOOL MUSIC THEORY PRETEST SCORES 





Range 


Median 


Mean 


S. D. 


t 


TEST A 

(50 questions) 












Control (n=U?5) 


2-lll 


13.00 


Ut.l2 


6.58 


.3267 


Experimental 

(n=U82) 


1-U7 


13.00 


13.98 


6.93 




TEST B 

(60 questions) 












Control (n=U?5) 


6-U6 


21.00 


21.92 


7.50 ' 


1.083 


Experimental 


7-52 


20.50 


21.38 


7.80 





COMBINED A le B 
(110 questions) 












Control (n=U75) 


11-82 


3 U.OO 


36.09 


12.70 


.761*3 


Experimental 

(n=U82) 


11-9U 


32.50 


35.1*5 


13 . 21 * 





HvDotheaia 2 , A compariaon of the acorea and grade level 
revealed a chi square of 11.956 on Part A of the teat and a cW 
aquare of 22.279 on Part B. Neither ia aignificant at the .05 
level of confidence. Hypothesia 2 is accepted for both parts of 
the test. Scores for all students tested are not significantly 
higher :ln the upper grades. 

As a corollary to hypothesis 2, the scores of the instrumental 
groups were compared with grade level. This computation showed a 
chi square of 35.000 (highly significant beyond the .01 level of 
confidence) on Part A of the test and a chi square of 19.13 (not 
significant at the .05 level of confidence) on Part B. Hypothesis 
2, therefore, is rejected for instrumental performance groups, only. 
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on Part A of the test. In instrumental ensembles scores are 
significantly higher in the upper grades on Part A of the test 
but not on Part B of the test. 

Hypothesis 3 . The difference between male and female 
students’ test scores was not significant (t= -.65U) for Part A 
but was significant beyond the .0? level of confidence (t= -U.U56) 
for Part B. hypothesis 3, therefore, is accepted for Part A 
but rejected for Part B, the females showing higher scores than 
the males on Part B of the test. 

Hypothesis U . The relationship between scores made on this 
test and general academic record as measured by the cumulative 
grade point average was highly significant. In Part A the 
correlation was r= .ii8U and in Part B, the correlation was 
r= .U33> with boTh correlations highly significant beyond the 
701 level of confidence. Hypothesis U is rejected for both 
Parts A and B of the test. There is a definite relationship 
between grade point average and scores, the students with higher 
grade point averages making higher scores. 

Hypothesis The difference between scores made for 
students with private study for 2 or more years and students with 
no private stu<^y or less than 2 years private study was highly 
significant. In Part A a t of 10.5U6 was computed and in Part B 
a t of 10.617 was computedT Both of these are significant beyond 
the .01 level of confidence. Hypothesis $ is rejected. Those 
stuc^ylng music privately made higher scores on the pretest. 

Hypothesis 6 . Computation of the difference between scores 
made by those whose private study was on a keyboard instrument 
and those who studied an orchestral instrument or voice showed a 
t of 2.659 for Part A and a t of U.916 for Test B. Both are 
highly significant beyond the .01 level of confidence. Those 
who studied a keyboard instrument made significantly higher 
scores. Hypothesis 6 is rejected. 

Hypothesis 7 . A of 7 • 77 was computed in the difference in 

grade point average of"students with and without private instruction. 
This is a significant difference indicating that the students who 
have taken 2 or more years or private music lessons do have a 
significantly higher grade point average. Hypothesis 7 is 
rejected. 

A comparison of the experimental and control groups as to 
grade point average, the taking of private music lessons, and 
sex is presented in Table 3*3 on page 21. 
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TABLE 3.3 



COMPARISON OF CONTROL AND EXPERIMENTAL GROUPS 
BY GPA, PRIVATE MUSIC LESSONS, AND SEX 





Academic records 


Private music 










lessons for 2 


Percent 




Mean 


Median 


or more years 


of females 


Control 


2.65 


2.65 




59% 


Experimental 


2.U9 


2.50 




$1% 



* Based on Grade Point Average in all subjects taken. (1”D, 



2=C, 3=B, U=A) 

RESULTS OF THE POSTTEST COMPARED WITH RESULTS OF THE PRETEST 

The test which was given as a pretest was given as a posttest 
in May, 1967. The results of the posttest by schools is in 
Appendix F. 



Hypotheses Tested 

1. There is no significant difference between the experi- 
mental and control groups in amount of improvement in 
scores of the posttest over the pretest. 

2. There is no significant difference between pretest and 
posttest scores for all students taking these tests. 

3. There is no significant difference between pretest and 
posttest scores for students in the control group. 

U. xnere is no significant difference between pretest and 
posttest scores for students in the experimental group. 

There is no significant relationship between the amount 
of achievement made as assessed by pretest and posttest 
and grade levels of students in the control group. 

6. There is no significant relationship between the amount 
of achievement made as assessed by pretest and posttest 
and grade levels of the students in the experimental 
group. 
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7# There is no significant difference between the amount of 
achievement made as assessed by pretest and posttest by 
students having taken 2 or more years of private music 
study and students not having had 2 years of music 
study in the control group. 

8. There is no significant difference between amount of 
achievement made as assessed by pretest and posttest by 
students having taken 2 or more years of private music 
study and students not having had 2 years of music study 
in the experimental group. 

9, There is no significant difference between males and 
females in the amount of achievement made as assessed 
by pretest and posttest in the control group. 

10, There is no significant difference between males and 
females in the amount of achievement made as assessed 
by pretest and posttest in the experimental group. 

11, There is no significant relationship between amount of 
achievement made as assessed by pretest and posttest 
and academic achievement by students in the control 
group. 

12, There is no significant relationship between amount of 
achievement made as assessed by pretest and posttest 
and academic achievement by students in the experimental 

group. 

13, There is no significant relationship between amount of 
achievement made as assessed by a pretest and posttest 
and the percentage of frames missed in the programmed 
text. 



Methods of Analysis 

Hypotheses 1, 7, 8, 9 , and 10 were tested by means of the 
t test for independent samples. Hypotheses 2, and U were 
tested by means of the t test for paired observations. Hypotheses 
5 and 6 were tested by means of chi square. Hypotheses 11> 12, 
and 13 were tested by means of the Pearson product-moment 
correlation coefficient. 



Results 

Hypothesis 1 . In computing the difference between the 
experimental and control groups in amount of improvement in 
scores of the posttest over the pretest, a ^ of 10,599 was 



computed tor Test A, a t of 3.13U confuted for Test B, and a 
t of 9.179 was cosrouted for the combined Test A B* ° 
^ese are highly significant beyond the .01 level of confidaice. 
The iin>rovement in scores made by the e^qjerimOTtal ^oup tos 
significantly more than the i« 5 )rovement made by stu^nts in 
the control group. Hypothesis 1 is rejected. Statistics 
showing this difference between control and eaqperiment^ groups 
to^loJ^^fin scores are shoen in Table 3.U. 
betwem pretest and postt«st scores by schools is in Appendix 0. 



TAB1£ 3. It 



DIFFEREHCB BETWEEN CONTHOL AND EXPERIMENTAL OROUP S 
IN IMPROVHfflNT IN SCORES FROM THE PRETEST TO THE POSTTEST 





All Control Group 

(n=395) 




All Experimental 
Group (n=390) 


TEST A 
Mean 
t 


1.96 


10.599** 


6.23 


TEST B 
Mean 
t 


.79 


3.13lt** 


2.09 


COMBINED TESTS 
Mean 
t 


2.73 


9.179** 


8.35 



■iHfSignificant at .01 level of confidence 



As a corollary to hypothesis 1 
groups were divided into the upper 2^%, 
lower 2$% to compute further statistics, pie resets of 
computations are shown in Table 3.5. Further stetLstics 
control and eaqperimental groups when divided toto upper, middle 
and lower group scores are found in Appendix H. 
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TABLE 3.5 



DIFFERENCE BETWEEN CONTROL AND EXPERIMENTAL GROUPS 
IN IMPROVEMENT IN SCORES FROM THE PRETEST TO THE 
POSTTEST WHEN COMPARING UPPER, MIDDLE, AND LOWER SCORES 





Upper 2% 
Control Exp. 

(n=88) (n=97) 


Middle $0% 
Control Exp. 

(n=179) (n=195) 


Lower 2$% 
Control Exp. 

(n=88) (n=98) 


TEST A 
Mean 
t 


U.U8 U.ttS 

7.81x5** 


2.17 6.16 
8.801** 


-.966 1.17 

U.092** 


TEST B 
Mean 
t 


3.93 5.96 

2.511* 


1.07 1.99 

1.82U 


-2.87 -1.58 

1.769 


COMBINED 
A & B 
Mean 
t 


6.59 15.71 

7.578** 


3.16 8.23 

6.857** 


-1.99 1.18 

3.385** 



* Significant at .0^ level of confidence 
^^Significant at .01 level of confidence 



Since over half the students in the experimental group did not 
conqplete the entire text which contained 30 lessons, as a second 
corollary to hypothesis 1, computations were made to show the 
difference between the control group and those in the e3q>erimental 
group who had completed a specified number of lessons. The results 
of these computations are shown in Table 3.6. Further statistics 
on the e^qperimental group when divided according to lessons 
completed are found in Appendix I. 



TABLE 3.6 



DIFFERENCE BETWEEN CONTROL GROUP 
AND THOSE IN EXPERIMENTAL GROUP WHO 
HAVE COMPLETED A SPECIFIC NUMBER OF LESSONS 





Control 

(n=3^5) 


Exp. 

25-30 

Lessons 

(n=120) 


Exp. 

20-2U 

Lessons 

(n=65) 


Ex{>. 

15-3.9 

Lessons 

(n=108) 


Exp. 

0-lU 

Lessons 

(n=96) 


TEST A 
Mean 
t 


1.96 


7.95 

9.010)f* 


6.95 

7.959** 


5.07 

U.59W 


U.92 

U.85^ 


TEST B 
Mean 
t 


.79 


2.65 

2.99k** 


2.32 

2.069* 


1.53 

1.2^ 


1.88 

1.581 


COMBINED 
A & B 
Mean 
t 


2.73 


10.78 

7.952«it 


9.23 

6.311** 


6.51 

k. 06 ^ 


6.80 

1*.315** 



* Significant at .0^ level of confidence 
■iHtSlgnif leant at .01 level of confidence 



Hypothesis 2 . Computation of the difference between pretest 
and posttest scores for all students showed a significant in5>rove- 
ment from the pretest to the posttest* A t of 1^.736 was computed 
for Test A* A t of 6*831 was computed for Tost B* A t of lU.70? 
was computed for the combined Test A and B* All of these are 
highly significant beyond the *01 level of confidence, so hypothesis 
2 is re;jected* 

Hypothesis 3 . For students in the control group, conq>utation 
of them!7?eretice between the pretest and the posttest scores 
gave a t of 7*lU6 on Test A, a t of 2*626 on Test B, and a t of 
6*372 on the combined Test A and B* All of these are highly 
significant beyond the *01 level of confidence, with the posttest 
scores much higher than the pretest scores. Hypothesis 3 io> 
therefore, rejected. 
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Hypothesis U . Con5)uting the difference between the pretest 
and posttest scores for students in the e3q>erimental group showed 
a t of 1 U. 02 U on Test A, a t of 6.806 on Test B, and a t of 13 . 3 U 8 
on^the combined Test A and B, All of these are highly significant 
beyond the .01 level of confidence, showing that the posttest 
scores are much higher than the pretest scores, hypothesis U is, 
therfore, rejected. 

Table 3.7 shows the difference between pretest and posttest 
scores for all students, for the control group, and for the 
ejqperimental group. 



TABLE 3.7 

DIFFERENOE BETWEEN PRETEST 
AND POSTTEST SCORES 





Premean 


Postmean 


t 


ALL SIUDEHTS 








(n= 7 l* 5 )® 
Test A 


lU .53 


18.72 


15 . 736 *** 


Test B 


22.11 


23.59 


6.832** 


Combined 


36.66 


1 * 2.33 


lit. 707** 



A & B 



CONTROL GROUP 



(n=355)° 



Test A 


ll».70 


16.66 


7 . lli6'N*X‘ 


Test B 


22.31 


23.10 


2.626X* 


Combined 


37.05 


39.78 


6 . 372 ^t* 



A & B 



EXPERIMENTAL 
GROUP (n= 390 )o 



Test A 


Hi.36 


20.60 


lU. 02 U‘*Hfr 


Test B 


21.93 


2 l (.03 


6.80^ 


Combined 


36.30 


Ult .65 


13 . 3 U 8 #* 


A & B 









®The number in each group has changed from the original pretest 
because students changed schedules, advanced to more select 
performance groups, dropped out of class, dropped out of school, 
or were absent when posttests were administered. 

•iHiSignificant at .01 level of confidence 
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HvDothesis 5. Computation of the chi square (Test A, J^=20.U73| 
Test B, Combined Test A & B, X^=20,7Ui) showed that 

there is no significant relationship between the amount of achieve- 
ment made as assessed by pretest and posttest and the grade level 
of students in the control group. The students in the upper 
grades did not achieve significantly more than studenos in the 
lower grades. Hypothesis ^ is accepted, 

Hyoothesis 6, Computation of the ch^ square (Test X ^9,2U3> 
Test B, X^=iB,T5i0j Combined Test A & B, X^=12,0lU) showed -Wiat 
there is*”no significant relationship between the amount of 
achievement made as assessed by pretest and posttest and grade 
level of students in the e^qperimental group. Students in the 
upper grades did not achieve significantly more than the students 
in the lower grades. Hypothesis 6 is also accepted. Figures 
showing the chi square relationships are in Table 3*o* 



TABLE 3.8 



RELATIONSHIP BETWEEN ACHIEVEMENT AND GRADE LEVELS 





Control 
Chi Square 


Escperimental 
Chi Square 


Test A 


20.U73 


19.2U3 


Test B 


18.389 


18.260 


Combined 


20.7W* 


12.01U 


A & B 







Hypothesis 7 . Students in the control group who had taken 
2 or more years of private study did not achieve significantly 
more in either of the tests than did the students who had not 
taken 2 years of private music stuc^y. For Test A the It was 
,196k, for Test B the t was 1,570, for the combined Test A & B 
the t was 1,675. I^othesis 7 is accepted. 



27 



Hypothesis 8 . There is a significant difference between 
the amount of achievement made by students in the experimental 
group who had taken 2 or more years of private music stucfy as 
compared with students who had not taken 2 of music stucfy* 

(Test A, t=2.37j Test B, t=2.61|25 combined Test A & B t=3.U3^) 
Those Tdio^iad taken private lessons achieved significantly more. 
Hypothesis 8, therefore, is rejected. Table 3*9 shows the 
difference in achievement between those with private music study 
for 2 or more years and those without private music study for 
2 years. 



TABLE 3.9 

DIFFERENCE IN ACHIEVTMENT BETWEEN 
THOSE WITH PRIVATE HUSIC STUDT AND 
THOSE WITHOUT PRIVATE MUSIC STUDY 



TEST A 
mean t 



TEST B 
mean t 



mj:i 



3INED A & B 



mean t 



CONTROL 

GROUP 

With Lessons 2.19 

(n=l56) 

Without 1.78 

Lessons (n=199) 



1.32 

.796k ' 1.^70 

.38 



3 . 1*9 

2.1U 



EXPERIMENTAL 

GROUP 

With Lessons 7.1^ 

(n=l5U) 

Without ^. 6 U 

Lessons (n- 236 ) 



2.37C«- 



3.03 10.31 

1 . 1*0 7.08 



* Significant at .05 level of confidence 

•JHfSignif leant at .01 level of confidence 



1.675 



3 . 1 * 35 *** 



Hypothesis 9. There is no significant difference between 
males and females in the amount of achievement made with the pre- 
test and posttest in the control group. On Test A the t was 
1.387} on Test B the t was -.577} on the combined Test A and B 
the t was . 1 * 53 . H^oBieais 9 is accepted. 
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Hvoo«iesis 10. In the experimental group there is 
signiCLcSirdlfference between males and females to toe MOimt of 

acSevement made on Test A ® 

v,«^Tss,ror. +Viflrfl is a sienificant difference with the females oeing 

Sfjn the oombtoed®test (t=2.126). ““^P*®** 

for Test A and Test B but rejected for the comb^ed tests. 

Table 3,10 shows the difference in achievement by sex, 

TABLE 3,10 

difference in ACHIEVQIENT BY SEX 



TEST A 



TEST B 



COM BINED A & B 

t 





mean 


t 


mean 


t 


mean 


CONTROL GROUP 


2,26 




.65 




2.89 


Female (n=21l) 


1.387 


-.577 


Male (n=lUU) 


1.53 




1.00 




2,5l 


EXPERIMENTAL 












GROUP 

Female (n=229) 


6,6U 


1.580 


2.U6 


1.5U2 


9.16 


Male (n=l6l) 


5.65 




1.57 




7.21 



,U53 



2 . 126 * 



^ 

* Significant at .O^^evel of confidence 

Hvoothesis 11. Coi.?)utation of the Pearson pMduct-mommt___ 
correction coe'Mcient shows no significant relatxon ship be tiree 
achievement to music theory and general 

assessed by toe grade point average for toe eo^ol J^^®^ 

A, r=.060j Test B, r=.033j combined tests, r-.062) Hypothesis 11, 

thwefore, is accejyEed, 

H ypothesis 12. There is a significant relationship 
the amount of achievement made on the theory 
the general academic achievement by students in the 
group. The computations for Test A showed a rela^onship w^ch 
is highly significant beyond the ,01 level of confidence ^-,3 ?)• 
For tIs/b there was a relationship significant at 
of confidaice (r=.122). For the combined tests toe reCtoonship 

is significant ‘Beyond toe .01 level of c®”^<*®?®® 

Hypot^is 12, therefore, is rejected. Table 3.U *®^^® 
rSationship between achievement to music theory and academic 

achievement. 
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TABLE 3.11 



REUTIONSHIP BETWEEN ACHIEVEMENT IN 
MUSIC THEORY AND ACADEMIC ACHIEVEMENT 





Control 

r 


Experimental 

JC 


Test A 


.060 


,307*J«- 


Test B 


.033 


.122* 


Combined 


.062 


.281** 


A & B 







* Significant at .05 level of confidence 
■Jt*Significant at .01 level of confidence 



Hypothesis 13 . Computation of the relationship between 
achievement in music theory and the percentage of frames missed 
in the programmed text show a nonsignificant negative correlation 
for Test A (r= -.099). A relationship significant at the .05 
level of confidence for Test B (r= -.131) and a significant 
relationship for the combined tests (r= -.152). The negative 
correlation indicates that the students with higher scores made 
fewer errors in answering the questions in the programmed text- 
book. I^ypothesis 13 is accepted for Test A but rejected for 
Test B and rejected for the combined tests. 



RESULTS OF TEACHER QUESTIONNAIRE 

In May, 196? at the time that students were taking the post- 
test teachers were asked to fill in a questionnaire. A copy of 
this questionnaire is found in Appendix J. 

The first question asked the average amount of class time 
spent weekly on the theory course. The answers varied from, 
"None," to "U5 minutes per week." 

Question 2 asked the teachers to rate their use of activities 
suggested for class use in the teacher *s manual. The answers 
varied from "None" to 'Used most suggestions." Most of the 
teachers, according to their answers, evidently did not use the 
teacher's manual extensively. 
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Question 3 asked the teachers to comment concerning the 
teacher *s manual. Of the 9 teachers of e 3 «perimental groups, k made 
no response to this question. The other 5 answers were favorable. 
Comments such as these were found on the questionnaire. 

"All things considered, the manual was very well arranged." 
"The manual was well organized." 

"I got mixed up between lesson numbers and page numbers." 

"The suggested activities were well adapted to the study 
material. The only fault lay in the amount of time necessary 
(daily) to make proper use of the manual." 

"I found it covered the areas of assignment quite well." 

"I thought it was a good manual. It could be used each day 
by the instructor who is not strong in the theory field and 
the results would be fine." 

The fourth question asked the teachers to rate the reaction 
of the students to the theory course. The answers varied from 
"Disliked intensely" to "Liked." Comments concerning student 
reaction included the following; 

"Covered the whole range. Probably would have liked it 
much more if it had been less difficult toward the end." 

"The people who were extremely interested got a little 
bored with the repetition and didn’t seem to feel at ease 
about skipping the sections they already know. The rest 
of the class worked under heavy duress." 



"The music students liked it. Those who were looking for 
an easy course did not like it. My top music people were 
thrilled with the course. The students with ability but 
little background became discouraged sometimes but came 
through with interest. Low students pressed the panic 
button." 

"The reaction was due to the fact that very few have any 
intention of pursuing music past their present stage. The 
amount of time involved in completing the lessons was quite 
great. This caused considerable frustration after they 
once found themselves behind." 
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'•Some liked, some didn't." 

"As the course began, it was liked very much. As it became 

harder many Telt it was too hard and some dislike was shown*" 

Question 5 asked the teacher whether or not he planned to 
use the course again next year. Seven of the nine teachers 
answered "yes," one answered "No," and one was undecided* 

Comments as to procedure for using the course next year are 
as follows: 

DIRECTOR OF 
SCHOOL 

"For individuals and part of book in basic 
theory course*" 

B "To be required of all choir members*" 

C "For interested indj.viduals only*" 

D "Slower pace for most students while the 

interested ones move ahead*" 

E "First part of course only*" 

F "First part of course only." 

G "Will use in a theory course*" 

H "Possibly in performing group but would prefer 

to use in a theory class*" 

j "Use course for 9 weeks* Rest for 9 weeks* 

Review and use for another 9 weeks* Plan to 
cover material over a period of 3 years*" 

As a further indication of interest in the course, the teachers 
were asked whether or not they would purchase a book or text similar 
to this for use in their classes* Three of the teachers answered 
with an unqualified, "Yes*" Two answered "No," giving as the 
reason, lack of funds* Two answered that they would have to examine 
the volume first to see what it contained and how it was arranged* 

On answered, "Not yet*" One answered, "Possibly*" 

Question 7 was divided into 2 parts asking the teacher to 
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comment on the course. The first part concerned content. These 
remarks were made: 

"Became quite difficult toward the end for the majority of 
students. Very well arranged and effective for those with 
more music background," 

"Too difficult in certain areas," 

"This seems to be for the interested music student," 

"Excellent but difficult for many," 

"Skips things," 

"Excellent but somewhat more comprehensive than I expected 
for high school use. It could be spread over 2 or 3 years 
and still have ample material to consume the time," 

"Good," 

"Good — standards were high," 

"Very good development of material. Tried to cover too much 
material in the time set up. More time must be spent in 
the listening area," 

Answers concerning format were: 

"Good," 

"Records are a real problem," 

"OK," 

"Records hard to handle," 

"Satisfactory in most respects but it is bound to be a little 
expensive for high school use," 

"OK," 



"Book was all right. Records created problems as it was 
hard to find the place you needed," 

A summary of answers to questions 1^ 2 , and 6 is 

found in Table 3*12, 
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The questionnaire for teachers of control groups asked 2 
questions. 

1. Did you consciously change your method of teaching music 
fundamentals and theory in the class this year fi-om what 
you have normally done in previous years? 

2. Was there any noticeable change in the attitude of the 
students because they realized they were to be compared 
with students receiving special materials? 

All teachers of control groups answered, "No” to both questions. 



CHAPTER h 

DISCUSSION OF RESULTS 

Th© discussion of lihe rosullis containGd in Chaptor 3 wiU b© 
divid©d into the same h categories: 

1. Discussion of the Pilot Study 

2. Discussion of the Pretest 

3. Discussion of the Posttest Compared with the Pretest 

U. Discussion of the Teacher Questionnaire 

PILOT STUDY 

The results of the testing indicated that for the pilot group 
there was a significant gain in achievement between the pretest and 
posttest. This gives a favorable answer to the first problem, 
whether students can successfully complete a course in basic music 
theory using programmed materials and recordings plus a small 
amount of class time. 

The mean amount of time spent by the students in th© pilot 
studly in completing the course was 30.9 hours. This gives a 
favorable answer to the second question, whether or not students 
are able to cover the materials in approximately 30 hours. 

The error rate of about of frames missed suggested that 
the text did not need extensive revision. However, it was found 
that there were certain frames which caused trouble because they 
were missed by 2^% or more of the experimental group. These 
frames were revised. Many in the class also had difficulty witn 
the advanced material near the end of the book so, in sinqpllfylng 
the first part of the book, some of the advanced material near 
th© end of the book was moved to an appendix which th© students 
would not be required to stucfy as part of the course. 

Each of the five hypotheses can be restated in terms of the 
results obtained. 

Hypothesis 1 . There was a highly significant difference 
between pretest and posttest scores. 

Hypothesis 2 . The gains in achievement were relative to the 
amount of i^owledge originally possessed. As a group, students who 
did poorly on the first test also did poorly on the second and 
those who did well to begin with also made th© most gains. 
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HvDothesis 3. Although there was a positive correlation be- 
tween the’’totaltiine spent in stu(fy and the number of frames 
missed j the nonsignificance of this correlation does not support 
a contention that the more time spent the more errors are made. 
However, more study of the relationship of these two variables is 
warranted. It is quite possible that this hypothesis is directly 
related to the second one in that those students who did well on 
the pretest would not need to spend as much time stu(tying nor 
would they make as many errors. 

Hypothesis U . The nonsignificant negative correlation between • 
the amount of knowledge gained and the amount of time spent in 
stu(fying can be explained as above in No. 3. 

Hypothesis The positive correlation in the testing of the 
correlation between amount of knowledge gained and number of frames 
missed is nonsignificant. This particular correlation is related 
very closely to the explanations for the correlations in 3 3nd U* 

PRETEST 



The test scores show that secondary school students in 
performance groups tested have been taught some music theory. As 
is expected in any subject, some students learn a great amount 
more than others, resulting in a wide range of scores. Those 
with the lowest scores probably guessed at the answers to most 
questions while those in the upper range revealed a very high 
achievement. 

The experimental and control groups are well matched. The 
slight superiority of the control group was much better than if , 
the experimental group had shown a superiority. 

'When a *11 students were included, there was a lack of significant 
relationship between grade level and scores, which seemed to 
indicate a lack of progress in the theoretical aspects of music 
from grade to grade. However, the computation showing that the 
instrumental groups do progress from year to year in Test A 
emphasizes a basic difforence between instrumental and choral 
groups. Since membership in a choral group does not appear to 
roqulrG th© d©v 0 lopni 0 nt of a skill to ths 0 xt©nt that ni 0 inb 0 rship 
in an instrumental group does, the change of personnel from 
year to year is much greater in choral groups than instrumental 
groups. It is more difficult to build on the previous year»s 
development in choral groups. 

Scores on Test B, the ability to relate notation and musical 
sound, did not improve significantly from grade to grade even 
\dien the ;instrumental groups were computed separately. 
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The relatively higher achievement of females in the ability 
to relate notation of musical sound is interesting and perhaps 
should be the basis of further research. 

The significant relationship between grade point average and 
test scores, between private study and test scores, and between 
grade point average and private study seems to lead to these 
conclusions. The students with high general academic achievement 
achieved high on this music theory test. The students who have 
had 2 or more years of private study also achieved high on 
this test. Since there is a quite significant relationship 
between the grade point average and private study it would seem 
that, at least in many cases, these were the same students. To 
determine which is the more influential factor, general academic 
achievement or private music lessons, further research is 
necessary. 

The significantly greater achievement of those who had studied 
a keyboard instrument compared to those who studied an orchestral 
instrument or voice can be explained partly, at least, by 
fact that keyboard study encompasses both treble and bass staffs, 
and enables the student to play and hear chords, chord progressions, 
and U-part harmony. 

CCMPARISON OF POSTTEST AND PRETEST 

Computations showed that there was a highly significant 
difference between the experimental and control groups in amount 
of improvement in scores on the posttest over the pretest, with 
the experimental group achieving much more than did the control 
group. This shows that the materials furnished to the experimental 
group were successful in helping students learn more music theory 
than ordinarily learned in performance groups. 

In dividing the groups into upper 2 $%, middle ^ 0 %, and lower 

computations showed that in all 3 of the categoriei/ the 
experimental group exceeded the control group in scores by a 
highly significant margin on Test A. However, on Test B, the 
difference between the groups showed a significant gain of the 
experimental over the control only by the upper 2 $% of the 
groups. The ear training portion, then, is the more difficult 
part of the course for most students. 

In dividing the experimental group by number of lessons 
completed (See Table 3.6 on page 2 $) computations showed that in 
all U categories the gains made by the experimental gi*oup were 
more by a highly significant margin than were the gains by the 
control group on Test A. However, on Test B, those students who 
had completed 2? lessons or more were the only ones who exceeded 
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the gain made by Uie control group in a highly significant manner. 
While the group who had completed between 20 and 2h lessons did 
have a significantly higher achievement than the control group, 
those who had completed less than 20 lessons did not make 
a significantly greater achievement than did the control group. 

When all students who took the pretest and posttest are 
combined, a significant improvement in scores between the 2 tests 
is shown. 

The control group also showed significant improvement from 
pretest to posttest, indicating that students are being taught the 
theoretical aspects of music to some extent as part of the 
activities of the regular rehearsal. The teachers of the control 
group indicated on the teacher questionnaire that they did not 
teach more theory during the school year I966-67 than usual, so 
theory is being incorporated into the rehearsal by some directors 
without the help of supplementary materials. 

It was thought that perhaps the decrease in numbers after 
the statistics on the pretest were computed for both the control 
and experimental groups might have some influence on the amount 
of improvement shown, in that generally the poorer students would 
drop the class or drop out of school. A confutation of the means 
on the pretest for the 3^5 in the control group who took the 
posttesb shows slightly higher scores than those made by the 
original However, these are not significant enough to 

materially effect the final computation. The pretest means for 
the original groups and for those who took the post test are 
shown in Appendix K, 

To be sure that the groups were still matched, a t test for 
independent samples was computed on the pretest scores to show 
the difference between the control and e 3 qperimental groups who 
also took the posttest. On Test A there was a t of -.66p, on 
Test B a t of -.660, and on the combined test there was a t of 
-.768. All of these are nonsignificant at the ,0$ level of 
confidence, showing that the control and experimental groups who 
took the posttesb were matched on the pretest. 

Not all schools in the control group did equally weU. on 
the improvement from pretest to posttest (See Appendix 0), On 
Test A the difference between pretest and posttest scores was 
highly significant for h schools at the ,01 level of confidence, 
significant for 2 schools at the .0^ level of confidence, and 
not significant at the .0$ level of confidence for 2 schools. 

On Test B only 1 school made highly significant improvement at 
,01 level of confidence, 1 school showed improvement at the .05 
level of confidence, the other 6 schools showed improvement which 
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was not significant at the ,0$ level of confidence. 

There was also a highly significant improvement between the 
pretest and posttest scores for students in the experimental 
group. There was, however, a great deal of variability among 
the individual schools (See Appendix G). On Test A all schools 
made highly significant improvement. On Test B, however, only 
k schools made a highly significant improvement in scores. 

It is interesting to note that of the h schools with a 
highly significant improvement on Test B, (schools B, C, D, and 
J) schools C, D, and J were the only 3 whose teachers indicated 
they spent 30 minutes or more each week on music theory in class. 

The same 3 schools are the ones whose directors indicated that 
they would be interested in purchasing a revised version of the 
text if one were available. The foxrth school, B, indicated that 
the reason for not wanting to plan to purchase a revised version 
of the text was lack of funds. 

Three out of schools that improved the most on Test B (the 
ear training portion of the test) were the ones who spent at 
least 30 minutes weekly in class studying theory. This shows 
that, generally speaking, students had a great deal of difficulty 
in improving their ability to connect notation with hearing 
without teacher help. The recordings do not seem to be sufficient 
except for the most diligent of students. 

The lack of a significant relationship between the amount of 
achievement in music theory as assessed by the pretest and post- 
tos'b and tha grada lavals of tha studan’ts in tha ajipariroenljai 
group indicatas that it raally doas not waka much diffaranca at 
which level in school these materials are used. It should be 
pointed out, however, that the 1 junior high school involved in 
the study has a superior music program. 

The lack of a significant relationship between achievement 
made frcrni pretest to posttest and private lessons in the control 
group is a little difficult to reconcile with the pretest statistics 
in which there was a high correlation between scores and private 
music lessons. The disparity in figures here might be accounted 
for by the failure of the Project Director to ascertain how many 
of these students were taking private lessons at the time of t^ 
experimental theory course and how many had discontinued private 

lessons. 

In contrast, students in the experimental group who had 
taken private lessons for 2 years or more achieved significantly 
more during the year of the field study than did those who had 
not taken private lessons for 2 years. One explanation is that 
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those students "who are more interested in music are more likely 
to be taking music lessons. 

It has been stated that students who hive difficulty in 
academic subjects may receive high grades in music. Tl'.iis particular 
statement does not hold true as far as the study of this course. 

The better students academically probably achieved more in this 
course because it involves the academic portion of music rather 
than performance. It is also necessary that a student be able 
to read well in order to study the course by himself. If he^ 
cannot read and understand, it is impossible for him to receive 
much value from self "•instructional materials. 

The negative correlation between scores and percentage of 
frames missed is probably brought about for a reason very similar 
to the one in the preceeding paragraph, pie stu^nt who reads 
well would probably have very little difficulty in making the 
correct response to the questions in the frames, the student 
who does not read well would undoubtedly answer incorrectly 
because of his inability to read and understand. 



TEACHER QUESTIONNAIRE 

Some of the answers to the teacher questionnaire were 
discussed along with the statistics of the posttest in the 
previous section; however, further discussion seems appropriate 
for the parts that have not been discussed. 

Although the reaction of the teachers was generally favorable 
to the prepared materials, the criticisms indicated that in the 
opinion of these teachers , the textbook was too difficult in 
places and contained too much material for high school students to 
complete in one year in addition to the other responsibilities 
which they have. Most of the experimental groups have heavy 
performance schedules which they maintained throughout the year 
in which the study was carried on, leaving very little time for 
the theory course. 

The teacher’s manual, while receiving favorable comment, was 
used very little by almost all directors. The principal reascxi 
given was lack of time during class periods. It should also be 
pointed out that all of the di^rectors of e:fperimental groups 
had been music majors while in college and were experienced 
teachers. An inexperienced director, particularly if he had not 
been a music major in college, would have to rely more on the 
manual. 

The reaction of most students to the theory course as rated 
by their teachers is quite disappointing. According to the 



la 



teachers, most of the students disliked the course, A question 
which was not included on the survey but was asked orally of each 
director when the student reaction was discovered was, "Did any 
of your students drop out of the performing group in order to 
escape the theory course?" Each teacher answered this in the 
negative. It seems that the dislike occurred more in the latter 
part of the book where the material becomes more difficult. Also 
students became tired of the week-after-week assignments for an 
entire school year. The dislike occurred mainly, of course, 
among those students who had difficulty completing the course for 
lack of ability or time. The situation would, in part, be 
alleviated by the following suggestions: 

1. The text should be made less difficult and some of the 
more difficult material near the end of the book shoiald 
be removed. 

2. The course could be spread out over a period of 2 
years so that students would not become so tired of 
the weekly assignments. 

3. The teacher should take special care to see that the 
students are motivated. Students must be able to see 
some connection between the theory they are studying 
and the stu(fy of other phases of music, particularly 
performance. 
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CHAPTER 5 

CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

THE PILOT STUDY 



The pilot study showed that: 

1. Most students can complete the music theory course 
successfully in about 30 hours* 

2* The material was presented in easy enough steps that 
it could be understood with very little teacher help. 

The main weakness of the pilot study was that the group was 
made up of college students instead of high school students* What 
is true for college students is not necessarily true for high 
school students* 

The pilot study for this project was conducted with a small 
group of selected college students because the project was planned 
as a 2 year study* In order to have time to prepare the materials, 
conduct the pilot study, and revise the materials in 1 year, it 
was necessary to con 5 )lete the pilot study in 1 quarter, A 
pilot study under the actual conditions of the main field study 
using high school students in a performing group would, of 
necessity, have added another year to the project. 

THE PRETEST 



The tests and infornuition gathered in the fall of 1966 showed 
that there was no significant difference between the control and 
e:qperimental groups. The control group was slightly superior, 
however. 

The lack of a significant relationship between grade level 
and the pretest scores leads to a conclusion that students in 
the secondary school performing groups tested do not, as a 
group, improve in the skills and knowledge tested from year to 
year. It would probably be presumptuous to assume that because 
this is true in 9 secondary schools in eastern and central 
Washington, that it is also true in secondary schools in all parts 
of the counti*y. However, the opinions e:q)ressed by others as 
mentioned in Chapter 1 of this report suggest that it is a 
common problem. 

It should be recognized, however, that many students are in 
choral groups for only 1 or 2 years* This fact, no doubt. 
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had some influence on the lack of significant relationship 
between pretest scores and grade level. 

V/hen statistics were computed showing the relationship between 
scores and grade level of the instrumental groups only, a highly 
significant relationship was found for Test A. A nonsignificant 
relationship was computed for Test B. In instrumental groups, 
then, the students do improve significantly in the knowledge of 
that portion of music theory contained in Test A«. (For the 
contents of Test A and Test B see Table 2.1 on page 9«) 

It is interesting to note that the control group as a whole 
did improve significantly from pretest to posttest during the 
school year even though a large percentage of individual students 
did not improve. Also, of the 8 schools in the control group, h 
showed significant improvement during the year on the combined 
tests, while 3 did not show significant improvement and 1 school 
scored lower on the posttest than the pretest. (See Appendix G). 
This seems to indicate that if the skills and knowledge tested 
are important, more emphasis should be placed on music fundamentals, 
particularly in some schools, so there is more retention from 
year to year. 

It was to be expected that there would be a significant 
relationship between the scores on the pretest and general 
academic achievment because music theory can be classed as an 
academic discipline. 

The significantly higher scores on the pretest by those 
having had 2 or more years of private music study was also to be 
expected. 15ie students studying with a private teacher are 
generally the ones more interested in music stucfy. The statistics 
also serve as a compliment to the private music teachers in the 
area. 



The superiority in test scores of Uiose who had studied a 
keyboard instrument in private lessons idien compared with those who 
had studied an orchestral instrument or voice attests to the 
fact that a knowledge of the keyboard is a definite asset to an 
luider standing of music theory and harmony. 

TH13 POSTTEST (WARED W!ITH THE PRETEST 



The main objective of the project was to determine whether 
or not the experimental group furnished with prepared materials 
in music theory would iiaprove sig.*dficantly more from pretest 
to posttest than would the control group which was taught by the 
teachers without help from supplementary materials. The fact 
that the experimental group improved significantly more toan the 






control group from tho protost to tho posttost shows quit© 
definitely that supplementary materials will help the teacher of 
performance groups teach the skills and knowledge of music theory. 

As a corollary to the improvement of the entire experimental 
group as compared to the entire control group, statistics were 
computed between the upper 2^^, the middle $ 0 ^, and the lower 2^^ 
of these groups. In a11 3 categories on Test A, the experimental 
group improvement exceeded that of the control group in a highly 
significant manner, showing that the material contained in Test A 
could be understood by all students at least to some extent. On 
Part B of the test, which correlated the textbook with the 
recordings, only the upper of the experimental group did 
significantly better than did the upper 2^^ of the control 
group. The improvement was nonsignificant at the .0^ level of 
confidence between the middle of the groups and the lower 
25^ of the groups. These statistics show that only the upper 
portion of the students are able to use the recordings and gain 
significantly from them. 

Another corollary of the difference between the experijnental 
and control groups in the amount of improvement from pretest to 
posttest divided the experimental group into categories of number 
of lessons completed. On Test A, regardless of the number of 
lessons completed, the improvement of the e^erimental group was 
greater than the improvement of the control group by a highly 
significant margin. However, on Test B the improvement of only 
those students in the ejqperimental group who completed 2^ lessons 
or more was greater than the improvement of the control group by 
a highly significant margin (t= 2.99). Those in the experimental 
group who completed between 20 and 2 \\ lessons showed a significant 
improvement over the control group 2.08), but there was not 
as large a difference as the group who had completed more lessons. 
In the experimental group those idio had con 5 )let©d less than 20 
lessons did not improve significantly more than the control 
group (t* 1.2^, t= 1.58). These statistics show that in order 
to leam much from the recordings, it is necessary that the 
students coiT 5 )lete a large portion of the textbook. 

Statistics showing that there is no significant relationship 
between the amount of achievement mad© as assessed by pretest and 
posttest and the grade level of students in the control and 
experimental groups indicates that those in the upper grades did 
not do appreciatively better with the course than did those in 
the lower grades. Although the materials were prepared with 
senior high school students in mind, these particular statistics 
show that even 7 th and 8th graders can gain a great deal from 
the materials. 
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Students in the control group who had taken 2 years or more 
of private music stucty did not achieve a significantly greater 
amount than did students not having had 2 years of private music 
stuc^. In the e:q)erimental group, however, those having had 2 
or more years of private music study did achieve significantly 
more than those who had not had 2 years of private music study. 

These statistics show that if students who were interested enough 
to have taken private music lessons are given materials to study, 
they will make use of them. 

There was very little difference between the achievement of 
males and females as shown by pretest and posttest scores. 

There was a lack of significant relationship between 
achievement made as assessed by pretest and posttest scores and 
the cumulative grade point average earned in all subjects by 
students in the control group. A relationship between the 
amount of achievement made and grade point average was significant, 
however, for the experimental group, showing that if the students 
have materials to study, the better students, academically, will 
make use of those materials. 

The statistics also seem to indicate that students who have 
made a low cumulative grade point average in all courses taken 
achieved little with this programmed music theory course. Some 
reasons for this are: 

1. Ihey have difficulty with all academic subjects. 

2. They have not learned to study independent of direct 
teacher supervision. 

3. They have difficulty reading and understanding the 
material. 

U. They are members of the performance group to perform 
only, and are not interested in music theory. 

The materials as used during the past year are certainly more 
effective with those students who are capable of a higher level of 
academic work. 

The significant negative relationship between the amount of 
achievement and the percentage of frames missed again points out 
the fact that students who can read and understand can make better 
use of self -instructional materials. 

In summarizing the results of the posttest scores, there are 
several indications that the materials are most effective when used 
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with interested students who are capable of working on somewhat 
difficult materials by themselves with very little teacher help 
or supervision. 






TEACHER QUESTIONNAIRE 

An evaluation of the prepared materials by teachers who have 
used them for a school year combined with statistics found in the 
administration of the test and examination of answer sheets show 
the following: 

1. The materials are too difficult for the average high 
school student, particularly the portion dealing with 
ear training in which the textbook is correlated vrith 
the recordings. If materials of this type are to be 
made available to students in other high schools, it 
would be advisable to revise the materials, simplifying 
them as much as possible. 

2. There is too much material for students to cover in 1 
school year and still maintain the heavy performance 
schedule which most groups have. Most teachers 
indicated that they planned to use the material in 
future years but to take more than 1 year to complete 
the prepared materials. It would also help to exclude 
the material near the end of the textbook. 

3. The questionnaire showed that, generally speaking, 
those teachers who spent 30 minutes or more a week 
helping the students in the classes brought about 
better achievement, particularly in the more difficult 
material contained in the recordings. Generally it 
can be stated that any prepared materials cannot 
completely replace the teaching of a good teacher. 

The teacher who spends a little more time in class 
helping the students not only helps the students 
understand parts which may be somewhat difficult, but 
shows, by his willingness to give up rehearsal time, 
that he considers the course important. The attitude 
of the teacher no doubt influences the attitude of 
the students. Stated conversely, if the teacher is 
not willing to give time in class to a course of this 
nature, the students soon decide that the course is not 
important and not worth spending a great deal of time 
stu(^ying outside of class. 

U. The above statements lead directly to the negative 

reaction on the part of most students to the materials. 
Students not only need some time in class for help with 
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the course but need to realize that the course Is 
important, or they will have a negative reaction to it. 
If students are to enjoy all phases of music, it is 
necessary that the teacher show that all phases of 
music are important. If music theory is of some 
importance to a rehearsal group, the teacher must show 
by his attitude that he considers this to be true. 

The questionnaire submitted to the teachers of the control 
group showed that their groups were taught in a manner similar to 
the way they have been taught in previous years and that students 
did not outwardly display any difference in attitude even though 
they knew they were part of an e^qjeriment. 

OTHER IMPLICATIONS AND IffiCCMENDATIONS 



1. Teachers who consider the study of the theoretical aspects 
of music important for students in performance groups 

can achieve better results by using material of the 
type developed during this project. If such materials are 
used over a period of years, the skills and understand- 
ing of students in performance groups concerning the 
theoretical aspects of music should improve tremendously. 

2. A project to prepare materials en5)hasizing the aspects 
of music appreciation, literature, and history should 
be undertaken. These aspects of musical understanding 
are at least as important, if not more important, than 
the theoretical aspect. Little concrete help has been 
given to secondary school teachers to help them present 
these aspects of music to performance groups. 

3. Perhaps the most difficult problem confronting the 
secondary school teacher who is interested in broadening 
the musical imderstandings taught in the performance 
group is to do this without turning the performance 
group into a general music class and lowering the 
standards of performance. Most music educators agree 
that performance is an exuremely important aspect of 
musical activity. If students are to receive a well- 
rounded musical education, however, other aspects must 
also be emphasized. While the quality of performance 
must not suffer, it may be necessary for many groups 

to decrease the number of public performances so that 
more time can be spent on other aspects of music. 



CHAPTER 6 



SUMMARY 



High school music directors have been criticized in recent 
years for developing programs with emphasis almost entirely on 
performance to the neglect of teaching general musical under- 
standings and musicianship. The theory of music is one of the 
aspects of musical understanding upon which directors of high 
school music groups are being asked to place more emphasis. The 
main objective of this study was to determine whether or not 
students in perfonning groups, using prepared materials, would 
develop competencies in music theory to a significantly greater 
extent than students who received only the usual instruction 
without supplementary materials during the experimental pe.dod. 



MTERIALS PREPARED 



The materials in this project consisted of a programmed 
textbook, an accompanying album of records, and a teacher ^s 
guide. Topics covered in the programmed textbook are as 
follows : 

Meter, rhythm, tempo, note recognition( treble and bass 
clef), intervals, scales, key signatures, major and minor 
scales, modes, musical terms (ten^o and dynamic), triads, 
chord progressions, harmonization of melodies, and timbre 
of the various orchestral instruments 



PILOT STUDY 



During the spring of 1966 a pilot study with a small group 
of college students was conducted using the prepared materials. 
‘The students were volui^teers from a class in music fundamentals 
for classroom teachers. None had studied music previously 
except as participants in high school performance ensembles. 

The students met with the instructor for twelve $0 minute periods 
including the periods for the pretest and posttest. 

Measurements obtained in analyzing the data of the pilot 
study in music theory are in Table 6.1. 
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TABLE 6.1 



TABLE OF MEASUREMENTS OBTAINED IN 
ANALYZING THE DATA OF A PILOT STUDY IN ACHIEVEMENT 

IN MUSIC THEORY 



Variables Number Mean Median S. D. 



Pretest 


12 


12.9 


11 


8.31* 


Post test 


12 


52.3 


51.5 


9.63 


Difference scores between 
pretest and posttest 12 


38.7 


39.5 


U.22 


Time in hours 


11* 


30.9 


25.5 


10.7 


Programmed instruction 
Frames missed (number 
out of 1,000) 


11* 


51.1 


l<3 


32.8 



•KOne student did not complete the text. 



The results of the pilot stucfy were as follows: 

1. The group made a highly significant gain from the pretest 
to the posttest showing that students can successfully 
complete a course in basic theory using programmed 
materials plus a small amount of class time. 

2. The time spent on the course showed that the average 
student con^)leted the course in about 30 hours ^ not an 
excessive amount of time for high school students to 
study outside of class in the planned field study. 

3. The number of frames missed suggested that not much 
revision was necessary before giving the materials to 
high school students in the field r^tudy. 

After the pilot study the following steps were taken: 

1. Any frame that was missed by or more students in the 
pilot study was revised so that errors would be less 
likely. It was also found that certain material near the 
end of the book proved to be quite difficult so it was 
omitted from the text to be used in the field study. 



2. All of the musical examples were re-recorded using a 
variety of orchestral instruments, 

3« The test was divided into 2 portions* Part A consists 
entirely of written theory containing questions on 
rhythmic and pitch notation, key signatures, scales, 
intervals , chords , musical tentis , and harmony * Part B ^ 
measures the ability to relate musical sounds to notation. 
This part of the test has questions relating to melodies, 
intervals, chords, and progressions. 

h. A sampling of undergraduate students at Eastern Washington 
State College was given the test. Those items found to 
be negatively discriminating were modified to correct 
for this discrimination. 



field study pretest 

In the fall of 1966 the test described above was given to 
9^7 students in the experimental and control groups. The 
experimental group consisted of U82 students in 9 secondary 
schools in eastern and central Washington. The control group 
consisted of students in 8 high schools. The most important 
null hypotheses tested were as follows; 

1. There is no significant difference between the scores of 
the experimental and control groups on the pretest. 

2. There is no significant relationship between the scores 
on the pretest and grade level of students. 

3. There is no significant relationship between the scores 
on the pretest and the academic achievement of students 
as measured by grade point average in all subjects which 
the student has taken. 

k. There is no significant difference between the scores 
of students having taken 2 years or more of private 
music stuefy and students not having had 2 years of 
private music study. 

The methods of analysis were; hypothesis 1 was tested by 
means of the t test, hypothesis 2 was tested by means of chi 
square, hypotfiesis 3 was tested by means of Pearson product- 
moment correlation coefficient, and hypothesis U was tested by 
means of the t test. 
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Hypothesis 1 . Statistical comparison of the esqperimental and 
control groups as assessed by a pretest showed no significant 
difference in the two groups ^ although the control group shot«Ted 
slight superiority. On Test A a t of .3267 was computed. On 
Test B a t of 1.083 was computed.*” Hypothesis 1 is accepted. 

Hypo^Aesis 2 . A comparison of the scores and grade level 
revealed I eld. square of 11 . 9^6 on Part A of the test and a chi 
square of 22,279 on Part B. Neither is significant at the .0^ 
level of .onfldence^ showing little relationship between scores 
and grad<3 level. H^thesls 2 is accepted. 

Ryry: thesis 3. The relationship between scores made on the 
test and general academic record as measured by the cumulative 
grade point average showed an r of .1|8U on Part A of the test and 
an r of U33 on Part B. Sincelboth correlations are highly 
signlflcr nt beyond the .01 level of confidence, hypothesis 3 is 
rejected Students with higher grade point averages made signifi- 
cantly higher scores. 

Hyp i thesis U . The difference between scores for students 
with private study ^or 2 or more years and students without 
private .tudy for 2 years was highly significant. In Part A 
the t wa.i 10. and in Part B the t was 10.617 • Since both of 
these art highly significant beyond”the .01 level of confidence, 
hypothes.s I 4 is rejected. The students who had studied privately 
made slgidficantly higher scores. 

The experimental and control groups were well matched on 
the pretest. The slight superiority of the control group was 
imeh bet^r than if the experimental group had shown superiority. 

The lack of relationship between grade level and scores on 
the test means that students in the upper grades did not score 
slgniflcfintly higher on the test than did the students in the 
lower grades of the secondary schools. 

The students with a high general academic achievement 
achieved high scores on this music theory test. The students who 
have had 2 iv more years of private study also achieved high on 
this test. To determine which is the more Influential factor, 
general academic achievement or private music lessons, further 
research is necessary. 



THE POSTTEST 






PARED WITH THE PRETEST 



The test tdiich was given as a pretest was given as a posttest 
in May, I 967 . The following are the most inportant null h^ theses 
tested: 



o 

m: 
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1* There is no significant difference between the experimental 
and control groups in amount of Inqorovement in scores of 
the posttest over the pretest* 

2* There is no significant difference between pretest and 
posttest scores for all students taking these tests. 

3. There is no significant difference between pretest and 
posttest scores for students in the control group* 

h» There is no significant difference between pretest and 
posttest scores for students in the experimental group* 

5. There is no significant relationship between the amount 
of achievement made as assessed by pretest and posttest 
and grade levels of students. 

6* There is no significant difference between the amount 
of achievement made as assessed by pretest and posttest 
by students having taken 2 or more years of private music 
stu(fy and students not having had 2 years of private 
music study. 

7. There is no significant relationship between the amount 
of achievement made as assessed by pretest and posttest 
and academic achievement of students* 

8* There is no significant relationship between the amount 
of achievement made as assessed by pretest and posttest 
and the percentage of frames missed in the programmed 
text. 

The methods of analysis were: hypotheses 1 and 6 were tested 
by means of the jb test for independent sanples; hypotheses 2, 3, 
and U were tested by means of ttie t test for paired observation; 
hypothesis ^ was tested by means of chi square; and hypotheses 7 
and 8 were tested by means of the Pearson product-moment correlation 
coefficient* 

The results of the testing were as follows: 

Svpothesis 1 * In confuting the difference between the 
experimental and control group in amount of inqprovement in scores 
of the posttest over the pretest, a t of 10*^99 was computed for 
Test A and a Jb of 3*13U was computed for Test B* These are 
highly significant beyond *01 level of confidence* The improve- 
ment in scores made by the experimental group was significantly 
more than the improvement made by students in the control group, 
li^thesis 1 is rejected. 
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Hyoothesis 2. Computation of the difference between pretest 
and posttest scores for all students showed a significant difference 
between the pretest and posttest. A t of 15.736 was computed for 
Test A and a t of 6.831 was computed for Test B. These are highly 
significant beyond the .01 level of confidence. Hypothesis 2 
is rejected because the posttest scores were significantly 
higher than the pretest scores. 

Hypothesis 3 . For students in the control group, computation 
of the difference between pretest and posttest gave a t of 7.1U6 
on Test A and a t of 2.626 on Test B. These are highly significant 
beyond the .01 level of confidence showing that the control group 
made significant improvement from pretest to posttest. Hypothesis 
3 is rejected. 

Hypothesis U . Computing the difference between the pretest 
and posttest scores for students in the experimental group showed 
a t of lli.02U on Test A and a t of 6.806 on Test B. These are 
highly significant beyond .01 level of confidence, showing that 
the experimental group improved significantly from pretest to 
posttest. 

Hypothesis 5 . Compute bi on of the chi square showed that 
there is no significant relationship between the amount of 
achievement made as assessed by pretest and posttest and the 
grade level of students in either the control or experimental 
groups. For the control group. Test A, 'X2=20.U73^and Test B, 
•X2zi6^389, For the experimental group, Test A, %^“19»2.k3 and 
Test B, x2=18.260. 

Hypothesis 6 . Students in the control group who had taken 
2 or more years of private study did not achieve significantly 
more in either of the tests than did the students who had not 
taken 2 years of private music study, (Test A, t-#796Uj Test B, 
t=1.570) However, students in the experimental group who had 
private study showed significantly more achievement than students 
who had not had private study, (Test A, t=2.375 Test B, ^-2,6U2) 
I^othesis 6 is accepted for the control group but rejected for 
the esqserimental group. 

Hypothesis 7 . Conputation shows no significant relationship 
between achievement in music theory and general academic achieT;^- 
ment for the control group. (On Test A, rf ,060; on Test B, 
r=.033) There is, however, a significant relationship between 
^e amount of achievement made on the theory test as compared to 
the general academic achievement by students in the experimental 
group; those students who had high general academic achievement 
also made significant achievement in music theory. On Test A, 
JP=.307 (significant at .01 level of confidence). On Test B, 



r=.122 (significant at .05 level of confidence). Hypothesis 7 is 
accepted for the control group but rejected for the experimental 
group. 



Hypothesis 8 . Computation of the relationship between 
achievement in music theory and the percentage of frames missed 
in the programmed text shows a nonsignificant negative correlation 
for Test A (r=-.099) and a relationship significant at the .05 
level of confidence for Test B (r- -.131). Ihe negative correlation 
indicates that the students with higher scores made the fewer 
errors in answering the questions in the programmed textbook. 
Hypothesis 8 is accepted for Test A but rejected for Test B. 

The computations showing that the e3q)erlmental group achieved 
much more than did the control group shows that the materials 
furnished to the experimental group were successful in helping 
students to learn more music theory than did students without 
these materials in performance groups. 

The lack of a significant relationship between the amount of 
achievement made in music theory as assessed by the pretest and 
posttest and the grade levels of the students in the e^qperlmental 
group indicates that it does not make much difference at which 
level in the secondary school these materials are used. 

Students in the experimental group who had taken private 
lessons for 2 years or more achieved significantly more during 
the time of the theory course than did those who had not taken 
private lessons for 2 years. One explanation is that those 
students who are more interested in music are more likely to be 
taking music lessons. 

The better students academically probably achieved more in 
this course because it Involves the academic portion of music. 

It is also necessary that a student be able to read well in order 
to study the course by himself. If he cannot read and understand^ 
it is impossible for him to receive much value from self- 
instructional materials. 

The negative correlation between scores and percentage of 
f]*ames missed is probably brought about for a very similar 
reason to the one in the preceding paragraph. The student who 
reads well has very little dlfflciidty in making the correct 
response to the questions in the frames; the student ^o does 
not read well would answer incorrectly because of his inability 
to read and understand. 
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TEACHER QUESTIONNAIRE 

The following objectives were developed regarding the teacher 
questionnaires : 

1, To obtain an evaluation of the prepared materials by- 
teachers who have used them for a school year. 

2, To determine how much student achievement was influ- 
enced by amount and kind of class help. 

3, To determine reaction to materials by students in 
e:qperimental groups. 

U. To determine whether or not teachers of control groups 
emphasized music fundamentals and theory more than usual. 

5# To determine whether or not there was an observable 
change in attitude of students in the control groups. 

Although the reaction of the teachers to the prepared 
materials was generally favorable^ there were 2 principal 
criticisms : 

1. The material was too difficult in places for most high 
school students. 

2. There was too much material for most students to conqplete 
in 1 school year. 

In regard to the amount student achievement was Influenced by 
class help^ only k schools made a highly significant improvement on 
Test B. Of these h schools^ the teachers in 3 of them were the 
only teachers who indicated they spent 30 minutes or more each 
week on music theory in class. Help in class ^ then, was an 
In^rtant factor in achievement^ particularly on Test B. 

According to the teachers^ most of the students disliked 
the course. It seems that the dislike occurred more in the latter 
part of the book in which the material becomes more difficult. 

Also^ students became tired of week-after-week assignments for 
the entire school year. The dislike occurred mainly, of course, 
among those students who had difficulty completing the course 
for lack of ability or time. The situation would, in part, be 
alleviated by the following suggestions: 

1. The text should be made less difficult and most of the 
difficult material near the end of the book should be 
removed. 
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2. The course could be spread out over a period of 2 
years so that students would not become so tired of the 
weekly assignments. 

3. The teacher should take special care to see that the 
students are motivated. They must be able to see some 
connection between the theory they are studying and the 
study of other phases of music » particularly performance. 

The teachers of the control group indicated that they did not 
en^hasize music fundamentals and theory more than usual and that 
there was no observable change in the attitude of students in 
the control group. 



CONCLUSION 



Secondary school teachers who consider the study of the 
theoretical aspects of music important for students in performance 
groups can achieve significantly better results by using material 
of the type developed during this project. 
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APPENDIX A 



PROGRAMMED INSTRUCTIONAL MATERIALS IN MUSIC* 



Andrews, J. Austin (Eastern Washington State College) and Wardian, 
Jeanne Foster (Whitworth College), Introduction to Music 
Fundamentals, A Programmed Textbook for the Elementary 
Classroom Teacher. New York: Appleton-Century-Crofts, 

1961) • U9d frames plus music, $3«60. 

Barnes, Robert A. (Ohio State University). Fundamentals of Music , 

A Program for Self-Instruction, New York: McGraw-Hill 

Book Company, 196U. 171 pages. Hardcover $5*^0. Also 
available in a paperback edition, 

Batcheller, John (University of New Mexico). Musical Notation , 

TEMAC Programed Learning Materials. Chicago: Encyclopaedia 

Britannica Press, 196U. 10l)2 frames. Text and worksheets 

$3.00, math binder $1.2^, 

Carlsm, James C, (University of Connecticut), Melodic Perception , 

A Program for Self-Instruction. New York: McGraw-Hill 
Book Company, 1965. 570 frames. Text $3*95> five 3*3/U 
IPS dual track dictation tapes $3ll.95. 

Chakerian, Nan, Fundamentals of Music. New York: IMI-Grolier, 

1962. $7.50. 

Clough, John (Oberlin College). Scales , Intervals , Keys and 
Triads . A Self-Instruction Program. New York: W, W. 

Norton & Company, 1961). 159 pages. $2.95. 

Dallin, Leon (California State College at Long Beach). Introduction 
to Music Reading. A Program for Personal Instructioin Glen- 
view, Iliinoiss Scott, Poresman and Company, 1966. 11)2 pages, 

$3.50. 

Harder, Paul (Michigan State University). Basic Materials in 
Music Theory . A Programed Course. Boston: Allyn and 
iacon, 1965 . 1003 frames. $5.95. 



*Li8t as prepared by Dr. Gary Martin of the University of Oregc^. 
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Horme, Lloyd E, and Tosti, Donald T, (both of Teaching Materials 
Corporation). Fundamentals of Music. Programed Textbook. 

New York: Teaching Materials Corporation, I960. 706 

frames. $8.50. Also available for use in MIN/MAX 
machine, $25.00; reusable program, $7*^0. 

Howard, Bertrand (University of Arkansas). Fundamentals of 
Music Theory . A Program. New York: Har court. Brace & 

World, Bic., 1966. I6U pages. $3*50. 

Martin, Gary M. (University of Oregon) . Basic Concepts in Music 
Programmed Textbook. Belmont, California: Wadsworth 
Publishing Company, Inc., 1966. 321 pages. $li.95* 

Neal, Winfred. Music Makers* Tempe, Arizona: Learning Ihc., 

1963. $.15. (3rd grade) 

Richards, Mary Helen. Threshold to Music . Palo Alto: Fearon, 

I96I4. 



APPENDIX B 

SUMMARY OF MUSIC THEORY TEXT 



Lesson 1 



FRAMES 

1 - 1 ( 

5-15 

16-20 

21-22 

23-21* 

25-33 

3U-1»8 

1*9-55 

56-61 



62-68 

69-73 

7U-82 

83-89 

90-91* 

95-97 

98-101 

102-106 



107-109 

U0-U2 

113-111* 

115-119 

120-163 

I61(-l66 

167-171 



Definition of music 
Definition of theory 
Meter ss s factor in rhythm 
Duration as a factor in rhythm 
Tempo as a factor in rhythm 
Simple meters 
Compound meters 

Duration of notes and meaning of bottom number or 
meter signature 

Simplo rhythinic dictaliion^ containing quarts? 
notes, half notes and whole notes 

Lesson 2 



Eighth notes added to half, q’jarter and whole 
aotes 

Simple rhythmic dictation containing eighth, 

quarter, half and whole notes 

Whole, half, quarter, and eighth rests 

Compound meter signatures 4 . « . 

Same melody written with different meter signatures 

Meaning of C and f 

Rules for writine correct rhythmic notation Uiiing 



eighth notes 
Rhythmic dictation 



Lesson 3 

Compound meter introducing dotted quarter notes 
Rules and exanqples for correct notation in compound 
and simple meters, using eighth notes 
Examples of compound meter for listening 
Rhythmic dictation in g meter 
Tempo, terms and metronome markings 
Pick-up notes (anacrusis) 

Rhythmic dicUtion including pick-up notes 
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Lesson U 



172-177 

178-182 

183-187 

188-199 

200-206 

207-210 

211-215 



216-231 
232-236 
237 -2la 

2U2-251 

252-257 

258-265 



266-270 

271-280 

281-286 

287-290 

291-301 

302 

303-30U 

305-309 

310-322 



323-328 

329-332 

333-3U3 

3Ui;-3U8 

3U9 

350-356 

357-358 



Melody^ definition 

Pitchy as indicated by the staff 

G clef 

Letter names of notes in treble staff 
Ledger lines ^ above and below treble staff 
Stems on quarters^ eighths^ and half notes 
Melodic dictation 



Lesson 5 



Names of notes in bass staff 
Ledger lines in bass staff 
Melodic dictation in the bass staff 
The great staff 
Notes on the keyboard 
Octaves on the great staff 



Lesson 6 

Whole and half steps on piano keyboard^ white keys 
Accidentals on keyboard^ including explanation of 
enharmonic 

Accidentals explained on staff 
Sharps or flats used as key signature 
Major scale^ location of half steps 
Recorded examples of major scales and modes 
Scales for student to indicate as to major or mode 
Major scale on staff 

Major scale numbers and descriptive names 



Lesson 7 



F Major scale on staff and keyboard 
G Major scale 

Review C, F, G Major scales with numbers and 
descriptive names 
Simple melodic dictation 

Review of scale numbers and descriptive names 
Transposition 

Review C, F, G Major scales and key signatures 
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Lesson 8 



359-368 

369-372 

373-381 

382-387 

388 

389-398 

lao-iai 

i4i2-ia7 



la8-U33 

U3U-UU2 

1|1*3 

l*l»U-UU5 

liiIi6-UU8 

10*9 

U50-U^2 

U53-U63 



U6U-U77 

1 * 78 - 1 * 81 * 

1*85-1*89 

1*90-1*92 

1*93-1*98 

1*99-501* 

505-508 

509 

510-511 



512-517 

518 

519 

520-529 



Finding the key in sharps 
Finding the key in flats 

Order and placement of the sharps on the staff 
Order and placement of the flats on the staff 
Review fi’ame, order of sharps 
Detennining the flats in key signature when the 
name of the key is given 

Review of C Major and F Major key signatures 
Melodic dictation 



Lesson 9 



Major and perfect intervals as contained in major 
scales 

Intervals using accidentals (major and perfect 
intervals) 

Intervals for listening 
Intervals to identify, recorded 
Minor intervals 

Recorded intervals to identify before answer is 
given 

Recorded intervals to identify 
Melodic dictation, recorded 

Lesson 10 

Triads in root position 
Inversions of triads 

Changing triads from inversions to root position 
The root, 3rd and 5th of triads in root position 
Changing chords from root position to first inversion 
Changing triads from root position to second inversion 
Review of inversions of triads 
Recorded progressions for listening 
Recorded chordal progressions to identify 

Lesson 11 



Dominant 7th chord in root position 

Recorded examples of chord progressions containing 

dominant 7th chord for listening 

Chordal progressions, recorded, to identify 

Melodic dictation with chordal sequence to be 

Indicated 
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Lesson 12 



530 

531 

532-535 

536 

537-5U3 

51»U-55U 

555 

556-559 

560-56U 



565-571 

572 

573 

57U-577 

578-583 

58U-585 

586-588 

589-593 



59U 

595-596 

597-606 

607-618 

619-622 

623-630 



631-637 

638-61*3 

61(U-61i8 

6U9-655 

656-658 

659-670 

671-673 

67U-679 



Review 

Definition of tisibre 
Sixteenth notes 
Slurs 

Rscordod examplss containing sixtssnth notss for 
listening 

Melodic dictation containing sixteenth notes 
Directions 

Recorded examples ^ compound meter ^ containing 
sixteenth notes 
Melodic dictation 



Lesson 13 



Dotted quarter notes in simple meter 
Dotted quarter notes in compound meter 

Ties ^ X 4 . 

Recorded examples containing dotted quarter notes 

for listening 

Melodic dictation, dotted halves and quarters 
Dotted eighth notes, simple meter 
lAstenirg, dotted eighths and sixteenths 
Melodic dictation, dotted eighths and sixteenths 

Lesson lU 



Sixteenth rest 
Dotted rests 

Dictation, sixteenth and dotted rests 
Dynamic markings 
Listening, dynamics 
Dictation including dynamics 

Lesson 1^ 



U-part writing; direction of stems 

U-part writing; range of voices 

U-part writing; rules for doubling bass and 

spacing of tones 

U-part writing; open and closed position 
Chords to be used; tonic, sub dominant, dominant 
Basic rules for U-part writing 
Changing triads to U-part writing 
U-part writing; recorded for listening after 
student filled in the parts 



B-U 



Lesson l6 



680-683 

68U-687 

688-69U 



695 

696-699 

700-70U 

705-709 

710-720 

721-723 

72U-728 



729-7U3 

7UU-751 

752 

753-75U 

755-758 

759-766 



767-77U 

775 

776-777 

778-782 



783-793 

79U-797 

798 

799-801 

802 

803-812 



Syncopation 

listening; syncopated examples 
Dictation; syncopated examples 

Lesson 17 



Directions 

listening to new subdivisions of beat 
Dictation; new subdivisions of beat 
Rules for writing rhythmic grouping 
Introducing diminished and augmented intervals 
listening to various intervals 
Intervals to identify 

Lesson I8 



Finding the relative minor from the key signature 
Natural minor scales 

Recorded examples of major and natural minor 
scales^ for listening 

Identifying scales from the recording; major or 

natural minor , 

Review of writing the major key signature when the 

name of the key is given 

Finding the key signatiire when the name of the minor 
key is given 



Lesson 19 



Harmonic minor scales 

Listening to harmonic minor scales 

Major, natural minor and harmonic minor scales 

played for identification 

Dictation; melodic 

Lesson 20 



Melodic minor scales 

Review of three types of minor scales 

Listening to examples of three types of minor 

scales contrasted with major 

Listening to recorded examples of melodies in 

the three types of minor 

Scales in the three types of minor to identify 
Melodic dictation 



B-5 



Lesson 21 



813-827 

828 

829-831 

832-838 

839-8UI 

8U2-8U5 

8U6-8U7 

8U8-872 

873 

8U7-877 



878-889 

890-892 

893-89U 

89U-899 



900-903 

90I4-909 



910-927 



928-930 



931-93U 

935-936 



Major and minor triads 

Major and minor triads for listening 

Dictation; major and minor triads 

Diminished and augmented triads 

Triads formed on the steps of a major scale 

Dominant 7 th chords 

Triads on harmonic minor scale tones 

Triads— major, minor, diminished and augmented 

listening to major, minor, diminished and augmented 

triads 

Dictation of major, minor, diminished and augmented 
chords 



Lesson 22 



U-part inversions, including Arabic numeral 
indications 

Review of rules for U-part writing 
digging triads to 4-part writing 
Harmony exercises; student is to listen after they 
are completed 



Lesson 23 

Chords built on other scale tones besides I, IV 
and V; rule for doubling on VII 
Harmony exercises to complete, recorded for 
listening 



Lesspn2L 



Doublings other than the root with Arabic numerals 
under the chord indications to indicate the doublings 

Harmony exercises to complete; recorded for listening 



Lesson 25 



Explanation of Arabic numerals to indicate moving 
part 

Harmony exercises for student to work; recorded 
for listening 



B-6 




lit 



Lesson 26 



937-951 

952-955 



956-976 

977-981 



982-987 

988-992 



993-997 



998-1006 

1007-1011 



Rules for resolving of the dcxiiinant 7 th and 
omitting the 5th of the chord 
Harmony exercises practicing resolution of the 
d(minant 7 th; recorded for listening 

Lesson 27 

Inversions of the dominant 7th chord 

Harmony exercises; recorded for student listening 

Lesson 28 



Chromatic alterations 

Harmony exercises for student to con^lete; recorded 
for listening 



Lesson 29 

Harmony exercises; recorded for listening 

Lesson 30 



Melodic dictation 

Melodies for student to harmonize 



B-7 
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APPSr^DIX D 



STATISTICS ON SCHOOLS 

MID-COURSE TEST 
(UO Questions) 



School 


Mean 


Median 


Standard 

Deviation 


A 


22.10* 


22.0 


7.U9 


B 


22.69 


20.5 


7.32 


C 


19.27 


18.1 


6.7 


D 


16.97 


15.0 


6.2$ 


E 


23.36 


23.0 


9.0 


F 


20.29 


19.51* 


6.5 


G 


20.2 


17.3 


7.9 


H 


25.1*9 


26.12 


6.5 


J 


22.57 


23.0 


6.76 



APPENDIX E 



STATISTICS ON SCHOOLS 
PRETEST 



Test A Test B Combined A & B 

50 Questions 60 Questions 110 Questions 



School A 
(Control Group) 
RANGE 


5-37 


11-U3 


20-70 


MEDIAN 


lU.oo 


20.00 


33.00 


MEAN 


16.06 


20.1tlt 


36.51 


STD. DEV. 


6.67 


7.15 


12 .6U 


School A 

(Esqperlmental Group) 
RANGE ^-UO 


7-U7 


19-82 


MEDIAN 


15.00 


22.00 


36.00 


MEAN 


16.U3 


23.69 


U0.12 


STD. DEV. 


7.6U 


8.U6 


IU.65 



School B 
(Control Group) 



RANGE 


2-UO 


8-1*6 


12-80 


MEDIAN 


13.00 


21.00 


3U.00 


MEAN 


1U.56 


22.29 


37.13 


STD. DEV. 


7.63 


7.1a 


13.76 



School 3 

(Experimental Group) 



RANGE 


2-U7 


9-52 


H-9U 


MEDIAN 


13.50 


27.50 


ltl.00 


MEAN 


16.1»7 


27.62 


li3.U7 


STD. DEV. 


9.U» 


9.95 


17.53 


School C 
(Control Group) 
RANGE 


2-lil 


9-ia 


11-82 


MEDIAN 


llt.OO 


20.00 


33.00 


MEAN 


lit. 98 


20.85 


35.8U 


STD. DEV. 


6.57 


7.27 


12.82 



School C 


(Rnperimental Group) 


RANGE 


U-2U 


MEDIAN 


11.00 


MEAN 


11. U6 


STD. DEV. 


3.96 


School D 
(Control Group) 
RANGE 


U-31 


MEDIAN 


13.00 


MEAN 


13.97 


STD. EEV. 


6.00 


School D 


(Esqperimental Group) 


RANGE 


1-23 


MEDIAN 


10.00 


MEAN 


10.08 


STD. DEV. 


U.6U 


School E 


(Experimental Group) 


RANGE 


2-25 


MEDIAN 


lU.OO 


I4EAN 


lli.U6 


STD. DEV. 


U.66 


School F 
(Control Group) 
RANGE 


h"3U 


MEDIAN 


11.00 


MEAN 


12.1*6 


STD. DEV. 


5.98 


School F 


(Experimental Group) 


RANGE 


2-UU 


MEDIAN 


12.00 


mean 


13.25 


STD. DEV. 


7.01 


School G 
(Control Oroi 5 >) 
RANGE 


3-21* 


MEDIAN 


10.00 


MEAN 


10.71 


STD. DEV. 


lt.l»2 



10-3U 


16-50 


17.00 


29.00 


18.31 


29.68 


5.U5 


8.28 



8-l|6 


17 -6U 


2U.00 


37.00 


23.96 


37.91 


7.U7 


12.0U 



8-37 


lU-6o 


16.00 


26.00 


17.22 


27.13 


6.05 


9.16 



8-1*0 


20-5U 


21.00 


36.00 


22.09 


36.65 


5.61* 


7.79 



6-U3 


13-77 


19.00 


30.00 


20.25 


32.72 


8.29 


13. U2 



7-U9 


15-91 


18.00 


30.00 


19.lt5 


32.71 


7.85 


12.62 



12-38 


18-59 


21.00 


32.00 


22.28 


33.25 


6.80 


9.92 



E-2 



School G 




(Ejqperimental Group) 


RANGE 


2-Ul 


MEDIAN 


11.00 


MEAN 


13.93 


STD. DEV. 


9.lil 


School H 




(Control Group) 




RANGE 


6-30 


MEDIAN 


13.00 


I4EAN 


lU.^ 


STD. DEV. 


6.25 


School H 




(Experimental Group) 


RANGE 


7-3U 


MEDIAN 


18.50 


MEAN 


18.51 


STD. DEV. 


6.53 


School J 




(Control Group) 




RANGE 


7-3U 


MEDIAN 


15.00 


MEAN 


15.90 


STD. DEV. 


5.76 


School J 




(Eaqperimental Group) 


RANGE 


6-RB 


MEDIAN 


lU.OO 


MEAN 


ll».82 


STD. DEV. 


5.6o 



10-U9 


16-88 


22.00 


32.00 


2U.00 


37.90 


7.92 


16.09 



9-lt2 


18-72 


21.00 


3U.00 


22.1t6 


37.08 


7.55 


12.70 



11-1(3 


19-67 


22.00 


38.50 


22.0U 


UO.70 


6.1(6 


11.33 



9-36 


21-61 


23.00 


36.50 


22.30 


38.30 


6.06 


9.99 



9-36 


20-61 


23.00 


37.00 


2U.17 


39.00 


6.78 


10.92 



E-3 



APPENDIX F 



STATISTICS ON SCHOOLS 
POSTTEST 



Test A Test B Combined A & B 

50 Questions 60 Questions 110 Questions 



School A 
(Control Group) 



RANGE 


7-li2 


7-16 


20-73 


MEDIAN 


17.00 


22,00 


lil.SO 


14EAN 


18.62 


23.12 


ia.75 


STD. DEV. 


7.83 


8.61 


ll(.l(8 


School A 


(Experimental Group) 






RANGE 


U-!*5 


10-52 


20-93 


MEDIAN 


18.00 


25.00 


1(1.00 


MEAN 


20.97 


27.ia 


1(8.38 


STD. DEV. 


10.U5 


lo.bU 


19.85 


School B 
(Control Group) 
RANGE 


2-U2 


9-52 


12-83 


MEDIAN 


17.00 


23.00 


Uo.oo 


MEAN 


17.05 


2li.ll 


ia.i7 


STD. DEV. 


7.63 


7.1(9 


13.88 


School B 

(Experimental Group) 
RANGE 7-U8 


12-58 


22-106 


MEDIAN 


27.00 


31.00 


56.00 


I4EAN 


26.17 


32.69 


58.87 


STD. DEV. 


12.1(2 


11.50 


22.76 


School C 
(Control Group) 
RANGE 


3-38 


8-ia 


18-79 


MEDIAN 


15.00 


20.50 


3l(.50 


MEAN 


16.25 


22.28 


38.62 


STD. DEV. 


7.18 


7.95 


ll(.06 



F-1 



School C 


(Experimental Group) 


RANGE 


5-39 


MEDIAN 


16.00 


MEAN 


17. 9 U 


STD. DEV. 


7. U 6 


School D 
(Control Group) 
RANGE 


3-33 


MEDIAN 


IU .00 


MEAN 


15.63 


STD. DEV 


6. U 2 


School D 


(Experimental Group) 


RANGE 


6- U 5 


MEDIAN 


15.00 


MEAN 


18.82 


STD. DEV. 


9.61 


School E 


(Experimental Group) 


RANGE 


lo-hl 


MEDIAN 


21.50 


MEAN 


22.07 


STD. DEV. 


7.29 


School F 
(Control Group) 
RANGE 


8-38 


MEDIAN 


13.00 


MEAN 


16.06 


STD. DEV. 


7.69 


School F 


(Esqperimental Group) 


RANGE 


9- U 3 


MEDIAN 


16.50 


IMEAN 


18. 2 U 


STD. DEV. 


7.06 


School G 
(Control Group) 
RANGE 


5-a 


MEDIAN 


11.00 


MEAN 


12.66 


STD. DEV. 


1».17 



8-37 


16-7 U 


21.00 


36.50 


20.68 


38.63 


6. U 2 


12.30 



8-51 


17-8 U 


23.00 


36.50 


23.63 


39.26 


8. U 7 


13.18 



7-1*7 


lU -87 


19.00 


35.50 


20.1*0 


39.22 


8.07 


16.10 



9-38 


20-69 


22.50 


1*1*.50 


22.52 


l * l *.6 o 


6.75 


12.1*2 



11-1*9 


19-87 


20.00 


35.00 


21.59 


37.61 


8.78 


15.32 



9-53 


20-96 


20.50 


36.00 


21.27 


39.53 


8.29 


13.82 



7-31* 


18-52 


19.00 


30.00 


19.86 


32.53 


7.01 


9.91* 



School G 



(E3q)erimental Group) 


11-51 


2l*-93 


RANGE 


7-lt2 


MEDIAN 


15.00 


22.00 


38.50 


MEAN 


18.12 


25.17 


lil*.l5 


STD. DEV. 


9.I1I 


9.12 


16.90 


School H 
(Control Group) 
RANGE 


7-33 


6-U8 


17-77 


MEDIAN 


19.00 


23.00 


39.00 


MEAN 


17.82 


2U.37 


1*2.20 


STD. DEV. 


7.13 


9.1*9 


15.06 


School H 








(Experimental Group) 


9-1*8 


2l(-82 


RANGE 


11-39 


MEDIAN 


23.00 


22.00 


1*1*.00 


MEAN 


2U.00 


23.18 


1*7.18 


STD. DEV. 


7.00 


8.07 


13. U5 


School J 
(Control Grouo) 
RANGE 


11-1*2 


15-39 


28-71* 


MEDIAN 


17.50 


23.00 


39.50 


MEAN 


18.70 


23.86 


1*2.60 


STD. DEV. 


7.03 


6.01* 


11.08 


School J 








(Experimental Group) 


17-1*3 


28-79 


RANGE 


8-36 


MEDIAN 


19.00 


27.50 


1*7.00 


MEAN 


20.32 


28.60 


1*8.92 


STD. DEV. 


7.07 


7.86 


ll*.30 



APPENDIX G 



DIFFERENCE BETWEEN PRETEST Al^D POSTTEST SCORES BY SCHOOLS 

CONTROL GROUP 





Test A 
50 Questions 


Test B 

60 Questions 


Combined A & B 
110 Questions 


School A (n=2U) . « 


PRETEST MEAN 


16.21 


20.17 


36.30 


POSTTEST MEAN 


18.63 


23.13 


ia.75 


t TEST 


2.20M- 


2.38* 


2.68* 


School B (n=76) _ . 


PRETEST MEAN 


15. 3U 


22.83 


38.16 


POSTTEST MEAN 


17.05 


2U.12 


1*1.17 


t TEST 


3.00«* 


2.18* 


3.32** 


School C (n^6) 


PRETEST MEAN 


15.59 


21.59 


37.23 


POSTTEST MEAN 


16.26 


22.29 


38.62 


t TEST 


1.13 


l.OU 


1.1*8 


School D (n^O) 


PRETEST MEAN 


13.75 


23.87 


37. 6Z 


POSTTEST l^EAN 


15.63 


23.63 


39.27 


t TEST 


2.67-iHf- 


-.28 


1.1»5 


School P (n=U9) 


PRETEST MEAN 


12.73 


20.20 


32.9U 


POSTTEST MEAN 


16.06 


21.59 


37.61 


t TEST 


lt.21«» 


1.6U 


l*.o5** 


School G (n^5) . 


PRETEST MEAN 


11.27 


23.60 


3U.67 


POSTTEST MEAN 


12.67 


19.87 


32.53 


t TEST 


.97 


-2.02 


-1.12 


School H (n=35) 


PRETEST MEAN 


15.U3 


23.77 


39.U9 


POSTTEST MEAN 


17.83 


2U.37 


1*2.20 


t TEST 


2.78*» 


.61 


2.02 


School J (n-30) . _ 


PRETEST MEAN 


15.90 


22.30 


30.20 


POSTTEST MEAN 


18.70 


23.87 


U2.60 


t TEST 


2 . 72 * 


1.79 


3.19«* 



G-1 



EXPER] 



JTAL GROUP 



lulOt 



School A (n=3U) 
PRETEST MEAN 
POSTTEST MEAN 
t TEST 


17.06 

20.97 

3 . 31 ^ 


2 U. 7 I 
27 .la 
1.90 


la .76 

U8.38 

2.90»* 


School B (n*39) 
PRETEST MEAN 
POSTTEST MEAN 
t TEST 


17.26 

26.18 

U.68)Hf 


28.77 

32.69 

3.30«* 


U 6.03 

58.87 

U. 52 ** 


School C (n-^8) 
PRETEST MEAN 
POSTTEST MEAN 
t TEST 


11.28 

17.95 

5 . 36 m 


18.52 

20.69 

3.21** 


29.79 

38. 6U 
5.1»7*» 


School D (n"50) 
PRETEST MEAN 
POSTTEST MEAN 
t TEST 


10.6U 

18.82 

5.12-k* 


17 . 9U 

20.U0 

3 . 07 ** 


28.38 

39.22 

5 . 17 ** 


School E (n- 38 ) 
PRETEST MEAN 
POSTTEST MEAN 
t TEST 


Ut.68 

22.08 

U. 81 ** 


21.89 

22.53 

.77 


36 . 8 U 

tiU.6l 

U.03*» 


School F (n-58) 
PRETEST IffiAN 
POSTTEST I'lEAN 
t TEST 


13.17 
18 . 2 U 
5 , 60 m 


20.19 

21.28 

1.^8 


33.36 

39.53 

U. 83 ** 


School G (n=32) 
PRETEST MEAN 
POSTTEST MEAN 
t TEST 


lU .72 

18.13 

3.5811* 


2 U .59 

25.72 

1.52 


39.31 

I 1 I 1.16 

3 . 78 ** 


School H (n-53) 
PRETEST MEAN 
POSTTEST MEAN 
t TEST 


I 8 . 0 U 

2U.OO 

5.U3«* 


21.77 

23.19 

1.68 


39.81 

U7.19 

U. 98 ** 


School J (n“28) 
PRETEST MEAN 
POSTTEST MEAN 
t TEST 


i1».82 

20.32 

U.00*» 


2U.18 

28.61 

3.80»* 


39.00 

U8.93 

U.37** 


¥r Significant at 
4H(Signlficant at 


.05 level 
.01 level 
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APPENDIX H 



POSTTEST STATISTICS FOR CONTROL AND EXPERIMENTAL 
GROUPS WHEN DIVIDED INTO UPPER, 

MIDDLE, AND LOWER GROUPS OF SCORES 



Upper 2$% of 


Control Group 


Test A 

Upper 25^ of Experimental Group 


RANGE 


20'lt2 


RANGE 


2b-U0 


MEDIAN 


25.00 


MEDIAN 


3U.00 


MEAN 


26.59 


MEAN 


33.69 


STD. DEV. 


5.72 


STD. DEV. 


5.56 


Middle W of 


' Control Group 


Middle 50^ of Experimental Group 


RANGE 


12-20 


RANGE 


lU-26 


MEDIAN 


15.00 


MEDIAN 


18.00 


MEAN 


15.58 


MEAN 


18.93 


STD. DEV. 


2.71 


STD. DEV. 


3.57 


Loiwer of 


Control Group 


Lower 2$% of 


Experimental Group 


RANGE 


2-12 


RANGE 


U-ll* 


MEDIAN 


9.00 


MEDIAN 


11.00 


MEAN 


8.93 


mean 


10.87 


STD. DEV. 


2.3U 


STD. DEV. 


2.25 


l^per 2$% of 


Control Group 


Test B 

Upper 2^% of 


Eiqperiinental Group 


RANGE 


29-52 


RANGE 


28-58 


MEDIAN 


32.50 


MEDIAN 


35.00 


MEAN 


3U.27 


MEAN 


36.83 


STD. DEV. 


5.58 


STD. DEV. 


7.20 


Middle ^0^ of Control Group 


Middle 50^ of Experimental Group 


RANGE 


17-29 


RANGE 


lB-20 


MEDIAN 


22.00 


MEDIAN 


22.00 


MEAN 


22.U9 


MEAN 


22.51* 


STD. DEV. 


2.96 


STD. DEV. 


2.78 


Lower 2^% of 


Control Group 


Lower 2$f» of Esqperimental Group 


RANGE 


6-17 


RANGE 


7-10 


MEDIAN 


15.00 


MEDIAN 


Ut.OO 


MEAN 


Ht.13 


MEAN 


13.90 ' 


STD. DEV. 


2.52 


STD. DEV. 


2.72 



H-1 



Combined A & B 



Upper 2$^ of Control Group 
RANGE U7-87 

MEDIAN 56.00 

MEAN 59.27 

STD. DEV. 10.28 

Middle 50^ of Control Group 
RANGE 31-1*6 

MEDIAN 38.00 

MEAN 36.97 

STD. DEV. 6.71 



Upper 2S% of Experimental Group 
RANGE 5U-106 

MEDIAN 65.00 

MEAN 68.61 

STD. DEV. 12.28 

Middle 50^ of Experimental Group 
RANGE 33-53 

MEDIAN I 4 I.OO 

MEAN 1 * 2.03 

STD. DEV. 5.59 



Lower 25^ of Control Group 



RANGE 


20-31 


MEDIAN 


26.00 


MEAN 


26.05 


STD. DEV. 


2.97 



Lower 2$% of Eaqperimental Group 



RANGE 

MEDIAN 

MEAN 

STD. DEV. 



lU-33 

28.00 

27.1*8 

1*.1*6 
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APPENDIX I 



POSTTEST STATISTICS FOR EXPERIMENTAL 
GROUP WHEN DIVIDED ACCORDING TO LESSONS COMPLETED 



Test A 



LESSONS 








COMPLETED 


2?-?0 


20 - 2 lt 


1 ^ 


RANGE 


7 - 1*8 


8 -U 3 


7-36 


MEDIAN 


2 b.OO 


22.00 


16.50 


MEAN 


25.00 


22.19 


18.29 


STD. DEV. 


10 . 2 lt 


8.15 


7.59 






Test B 




LESSONS 








COMPLETED 




20-2U 


15-1? 


RANGE 


9-58 


10-53 


7 - 1*7 


MEDIAN 


26.00 


22.00 


20.00 


MEAN 


28.65 


21*.19 


21.85 


STD. DEV. 


10 . 11 * 


8.26 


8.61 



0-lU 

U-U 3 

15.00 

16-58 

6.87 



0-lU 



9-Uk 

21.00 

20.56 

7.15 



Combined A & B 



LESSONS 

COMPLETED 


25-50 


20-21» 


15-19 


RANGE 


20-106 


22-96 


lU -83 


MEDIAN 


1*9.50 


1*5.00 


37.00 


MEAN 


53.75 


1*6.39 


1 * 0 . 11 * 


STD. DEV. 


18.71* 


ll*. 51 * 


11*.69 



0-lU 

16-78 

35.00 

37.16 

12.10 
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APPENDIX J 



HIGH SCHOOL THEORY SURVEY OF TEACHERS 
OF EXPERIMENTAL GROUP 

School 



Director 



1, Average amount of class time spent 
weekly on theory course: 



2m Rate your use of the activities 
suggested for class use in the 
Teacher ^s Manual: 



WEEKLY TIME 

none 

1 ^ minutes 
3 0 minutes 
minutes 
6 0 minutes 
other 



none 

very little 
jsome 

'quite a bit 
jased most 
'suggestions 
other 



3. Coninents concerning Teacher’s Manual: 
(Use extra page if necessaiy) 



U. Rate the reaction of most students to 
the theory course: 



Comments conceniing student reaction: 
(Use extra page if necessary) 



disliked intensely 
’disliked 

no strong feeling 
either way 
liked 

'liked very much 
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5« Do you plan to use the course again next year? 
y es n o 

If you plan to use it with a different procedure^ please 
describe that procedure: 



6. An easier and less extensive version will be published this 
summer* Are you interested in using this revised version 
even though you would have to purchase it? 

y es n o 

Comments: 

?• Your comments concerning the course: 

a) Content 

b) Format (arrangement of book^ easy or clumsy to handle^ etc.) 
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APPENDIX K 



Test 

A 

B 

Combined 



Test 

A 

B 

Combined 



PRETEST MEANS FOR ORIGINAL GROUPS 
AND FOR THOSE WHO TOOK POSTTEST 



Pretest Mean 
Original U7$ 

IU.12 

21.92 

36.09 

Pretest Mean 
Original U82 

13.98 

21.38 

35.U5 



Control 



Experimental 



Pretest Mean 
Final 3^9 



lU.70 

22.31 

37 . 0 ^ 

Pretest Mean 
Final 390 

lU.37 

21.93 

36.30 



